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abstract 



This document rsports the outcomes cf a research 
; project which investigated tht ffiects cf bilingualistii on vocational 
concept formation. It focuses mora on the broad application of the 
research than on the technical prese ntaticn and analysis of the data. 
• The report is di irided into five principal chapters: (1) bilingualism 
Sand vocational education, (2) a review of concept learning, (3) 
f procedures used in the study, (l») presectaticn cf the findings, and 
: (5) application of the study. Chapter 1 includes a discussion 
^concerning education and the Mexican -iraerican community in Texas. 
: Ch apt 2 discusses such topics as ccr.ee ft learning in the classroom 
$;i nd variables affecting concept learning (learner and learning 
? situation characteristics). leaching cencept formats are present ed in 
fjchaptet 3 r such as lesson plans, deyelcpnent of instructional 

aateriala, tests, and translation off materials from English to 
fespanisKT^Chapter ^, results of the study, include s data tables and 
6xpla oa tions of sab -studies within the aain project. The application 
arid ^ifiplicatieits of the data presented in chapter 4 are discussed in 
^chapter. 5* i list of references ana tccabulary words are included in 
-the report along with append materials used in thi study: visuals, 

scripts for instructional materials (English 
(CT) 



r t^rt instruaents f and 
an d : Span ish version s) 



Hfieprod uc ttons sup pi ied by EDBS are the best that can be nade 
: / / ; froa the origiral document. 
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FOREWMD 

Vocational education, it la said, is for everyone who can pro- 
fit by it and who designs to participate, This generous expression 
of accessibility appears in virtually all federal legislation deal- 
ing with vocational education and la repeatedly emphasised before 
legislative sub^esmitteea, state conventions, and open house 
gatherings. Although efforts to sake vocational education available 
to mil vho desire to participate say appear to be relatively success- 
ful, m close examination reveals that certain groups have failed to 
snare equally in the benefits of vocational education* The limited 
Efxgligh^apeaking* for example, have often lilted vocational programs 
with fewer skills than their peers (Salazar, 1976), For this reason* 
Che special needs of limited English-speaking persons have been 
singled out by recent federal legislation as a priority for research, 
personnel development and prograo innovation* 

This publication reports the outcomes of a research project 
which investigated the effects of bilingualism on vocational con* 
cipt formation* The project »as selected for funding by the United 
States Office of Education (USOE) on the basis of its potential 
application to the improvement of instruction for limited English- 
speaking vocational students, the authors of the report realise 
that veoational teachers and administrative personnel are being 
called upon to address the needs of mmy special interest groups, 

it 
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in addition to the United English-speaking. Far the reason, the 
report focuses motm on the broad application of the research than 
on the technical presentation and analysis of the data, 

The report is divide into five principal chaptersi 

1* Bilingvalisa and Vocational Education 

2, A Review of Concept Learning 

3. Procedures Used in the Study 
4* Presentation of the Findings 
5. Application of the Study 

A very definite ooimienent has been made by vocational 
leaders at the national Iwel to assist limited English-speaking 
pa? sons to derive saxtowa benefit fro© voeatioaal edueatioiu The 
outeomes of this study and related studies are intended to identify 
the strategies that will assist vocational educators to fulfill 
their commitment to this important group of eiti«ns* 

As 11 page mini-report has been prepared &a a companion volume 
to this final report. The mini-report nmmMlz^B the strategies that 
can be used to Improve vocational instruction for persons %iith limited 
English-speaking ability* A copy of the mini-repert ia appended to 
this reports Additional copies maybe obtained vhlle the supply lasts 
by requesting thea from the Center for Career Development and Oceupa- 
tional Preparation f College of Education* Texas kM University, 
College Stationi T«as 77843* 

hi 
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Terms Used in the Report 



To facilitate the communication of ideas In this study, 

key words ind phrases have been lingled out for clarification. 

Bilingual Education i s the concurrent use of two language! 
at the media for instruction in any portion of the school curriculum 
except in the actual study of the languages theniielves (Salagar, 1976) . 

. . Bilingual Vocational Education means training or retraining 
which is conducted as part of a program designed to prepare 
individuals of limited English-speaking ability for gainful 
employment as seni-skHltd or skilled workers or technicians or 
subprofeaalonali in recognized oeeupstlena and in new and emerging 
occupations . . . bilingual voeafienal training includes guidance 
and counseling (either individually or through group instruction) 
in connection with such training or for the purpose of facilitating 
occupational choices! instruction related to the occupations (or 
which the students are in training or instruction necessary for 
students to benefit from such training- the training of persons 
engaged in a bilingual vocational program; travel of students and 
vocational training personnel while engaged in a bilingual voca- 
tional training program' and the acquisition, maintenance, and 
repair of instructional supplies, aids, and equipment, but such 
term does not include the construction, acquisition, or initial 
equipment off buildings or the acquisition or rental of land (Federal 
Reg ister . Vol 65, p. 8955) " =■ 

Disadvantaged, as defined by tha U.S. Office off Education, means 
persons, not otherwise handicapped, who have academic, socioeconomic, 
cultural, or other handicaps that prevent thetu from succeeding in 
vocational education (Federal Register , Vol 59, p,54). 

English As A Second L anguage (ESL) ia a program designed to 
teach English language skills without the presentation of related 
cultural material. It ia taught for only a United number of hours 
each wedt, with English presented to Spanish-speaking students in 
much the same way that a foreign language is taught to English- 
speaking students. The objective is to make non-English speakers 
competent in English and, by this means, to enable them to become 
assimilated into the*deminant culture. ESt, a purely linguistic 
technique, is not a cultural program and therefora, does not take 
into consideration the specific educational needs of Spanish- 
speaking students aa a unique ethnic group (Federal Register, 
Vol 61, p. 26). " — 
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Special Heeds Students t The Publication Committee of the 
American Vocational Association (1976) has tentatively defined 
special needs students as "those persons who meet the criteria 
as handicapped or disadvantaged persons who require special 
programs, modification of programs, or supplmental services to 
help them succeed in a vocational education program" (p. 43)* 

Concept: Numerous scholars have attempted to define *?hat a 
concept la. The lack of a universally acknowledged definition of 
the term makes It difficult to ascertain whether the various 
people who purport to be studying concept formation are actually 
studying the same phenomenon, For purposes of this otudy, Oaus- 
meier and Ripple's (1971) definition of concept will be used; A 
concept is a mental construct, or abstractions characterized by 
psychological meaningf ulness 9 structure, and transferability that 
enables an individual to do the following: (1) cognize things and 
events as belonging to the same class and as different from things 
and events belonging to other classes; (2) cognise other related 
super-ordinate, coordinate, and subordinate concepts in a hierarchy; 

(3) acquire principles and solve problems involving the concept; 

(4) learn other concepts of the same difficulty level In less 
time (p. 402)* 

Concept Formation : According to Clark (1975) , concept forma- 
tion Is the ability to corractiyf "(1) identify the critical, semi- 
critical and noneritlcal properties of a concept; (2) sort out or 
identify new instances and discriminators of a concept that are 
presented by the teacher; and (3) find new instances of the concept 
without help from the teacher" (p* 58), 

Positive Instance l A stimulus item which exhibits all the 
critical properties of a concept in their appropriate relationship 
is a positive instance, This term is used interchangeably in the 
literature with the terms '-example" and "exemplar." 

Negative Instance: A unit which according to Clark (19 7L) 
either contains or displays "(a) none or some but not all ©f the 
critical properties of a concept in their appropriate or inappro- 
priate relationship, or (b) all the critical properties of a con- 
cept but in an inappropriate relationship" (p. 261), 

Irrelevant Attribute ; A property of any particular example 
which according to Mar kle and Tiemann (1969) can be varied without 
changing the example to a nonexample. 

Relevant Attribu te I Relevant attributes are those character- 
istics which according to Woolley and Tennyson (1972) are essential 
to the item for it to be classified as belonging to the concept, 
This term is used interchangeably in the literature with the terms 
"essential characteristic 11 and "critical property". 
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CHAPTER 1 

BILINOtJALISM ATO VOCATIONAL EDUCATION 

In recent years, public education has been repeatedly confront^ 
fed by the demands of special interest groups, Many of the demands 
made by these groups have been upheld by court rulings or enacted 
Into law by legislative bodias. Thus* each year more groups demand 
more of education, 

Although a certain amount of backlash has been expressed 
over superimposed regulation of public education, most stace and 
local education agencies are forced to comply with "outside" regu^ 
lations because of the dependence they have developed for financial 
assistance from sources other than local revenues. At tha same 
time that increased government regulations are being imposed con* 
Ceralag special groups, critics from both within and outside 
education are expressing definite concerns about the quality of 
general education* Drop out rates in many school districts have 
reached alarming proportions. Educational achievement levels have 
dropped off in many places, including relatively affluent school 
districts. Crime in the schools has become a problem of national 
significance. 

In terms of priorities to be addressed, public education Is 
truly stymied* On the one hand are increased demands for programs 
and services; on the other is a rapidly mounting dissatisfaotlon 
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with general education* It is within this rather volatile and 
sensitive educational climate that one must approach the issue of 
bilingual ism and the education of the limited English-speaking, One 
could easily join the ranks of those who vociferously chide public 
education for what appears to thew to be complacency toward tbci 
educational problems of limited English-speaking persons * Bui the 
issue is much too complex to resolve without a thorough review. 
Furthermore* the resolution of the probleati may require more than 
educational intervention alone* 



Recent vocational education legislation <P*L. 94-482, Title II) 
speaks repeatedly to the issue of the limited English-speaking. 
First, the act requires state advisory councils to have representa- 
tion from school systems with large concentrations of persons who 
have special academic* social, economic, and cultural needs and 
persons "who have limited English-speaking ability" (Federal R&gist&£ f 
Vol. 42, No, 67) e Next the act requires annual mi five year state 
plans for vocational education to "set forth as precisely as possible 
the intended use of Federal funds . . . to meet the special needs 
of , . • persons of limited English-speaking ability" (Fedmrml 
Register, Vol. 42, No* 67) , By Including the limited English- 
speaking among the groups classified as disadvantaged f the Act makes 
it possible to use the 20% set-aside monies for the disadvantaged 
to address the needs of the IJralted English-speaking , Further % the 
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act lists programs and aarvieis for the limited Engliah-speaking as 
a priority a?ea for vocational iduea Uen rMwreh and axupUry and 
innovative program davalepisent, FinaHy, the Act aati aside taoney 
for projects to "develop instifuafcianfll aatarUla and encouraga 
raseareh programa and demonstration prograM to meet the critical 
shortage of instructional materials for bilingual vocational train- 
ing prograai M (federal RzgiMtm? 9 Vol. 42 t No* 67), 

Federal vocational education Legislation clearly speaks to 
the needs of the limited Ingitah-speaking as it does the needs of 
the handicapped, and the disadvantaged* and the issue of mm role 
atireotyping. Special interest gMups moat definitely are sharing 
in the benefits of federal vocational education funding* It ia 
no* up to Ideal leaders of vocational education and special interest 
groups to avail themselves of the money* that has bean ear-narked 
for tt^eae who have special needs. 

The Limited English-speaking in a 
State and local Context 

The problen of bilingualisa and the United fnglish^apeaking 
cannot be addressed at the state and local level as easily as at 
tha federal level, At the federal level, a eomittent can be shovn 
to an issue enacting legislation and appropriating special funds. 
Usually, aueh legislative activity results in having a substantial 
aismmt of funding pumped into a Hatted number of innovative and 
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cxespJLar^ ptsoj eeca, rfcta, cht gtttiaral public is c 0 Ld ita effect: 
"'tar© am «oipla£y nodal which s^lv^a the p^obl^ * ^ » go 
and Like^i^f , » t tut: replica at your cm ejspamae,*' UnfforeunateLy 
%fami( loe^i *a^Titii*is mmt eo%rir th^ s^penss si ^pecia^l pirogrants and 
^irvitfei fo* p%t0^m of LimjLtsd EngLiah.-spialcii3g ability, it becomes 
m xrtty s^aaAttve issue* one ^hich na^my* pertapa thm aMjo^ity t of 
tmpayer da fm$t e^n ba ssl^Vid adequately vith ao application, of 
old«f^ehdlon^d Ifa^kte detect aui^ "If yoti choose t<^ live in United 
Static, you ha^ beteir li4m to apeak English/* 

tRi loeal comutiit^ l*v©l» th^ts are wiry Ptr^ng liis toxical 
antecedents wMeh inflaiace thm mmm&t in ^hiclm iMigmiage related 
pr©bl^ss gtm ^&r%BmH~ 3t wmmt tat *««bered tha-t m vety ei^nifl^ 
aaat o^mbir of tJaitad States elti^etis an deecaMMit^ of immigraat^ 
whs w«i aQt»*&£igLiih,-8piafciaC* tay f thw^imm$ t%%mti the m^stiiy* 
©f tsig liwk &>$ part d pmud birttagfi* M*reoir», tBe failure to 
md&pt Sngli^h cnm ! s predooiaane. l^nguag* fig^dad ly many aa 
f 'ua^A&«&car* H - ffwthax acopli&ata th% issues, omir nation has 
ntot h#^n vtry *oL«ant of na^iMfttiatis gh«^Qa^. Ifcws, rtgicms 
which laws Mlk* acne^nei&Cioeis q£ m^tmgliBH^mf^Bhi^i prntsonm ar^ 
aot liftaly hav* a br'oad b^s& of auppatc wtmiit seeking funds for 
eh£ pu^pwt of iafitltutiiiji biltsgiMi* rensdial prograis, 

Kl^o it thm L^eal Lty^l s fckfi general problrt a* cultural aasitt— 
Llatia* w 3,<c«lttJratlOT eantfot bs twa^ded ^oL^ly teen an ediacatiwnal 
perspective, Geografhteal, #£&iiottic # aod «cdaJ faecora aurrotmd 

is • 



th^ Lmme* Whir# there have been large geographic eoncantra clans of 
n©fi-&igilib^ipia^tns persons, for eaunpla, English has tended to 
be adcpe^d suc^h lesai rapidly as a sicssd language, to ghattoas of 
n©*-EsgL!ih-iptal£iiis persons, English afitan is not l^atnad until 
ie«n^ g^ne^atio^ family aarabtrs art Ui^ul e ^ted into broader 
segaists of society -where thmy are ffor^eid t<3 speak English. Tha 
gr^it^r the concentration of nen^lngli^te-sp^aking pergola, the 
iD^gtE it &ppm^tB to take for English a sgieond language to be 
acSuieid - Thu^ alo*g the me«ieaG bciMe^r t *long the border of 
Qu#bie, and i» certain urban ghetteag, t:be inability to spaak 
standard Inglt^h ha§ persisted much Img^r *j a problem thati In 
otbtr fagio^s, althomjgh ether regions mit-ch a^ the Dakota! and 
iii&nisfefci* ware se«l^d by a major it? ofi TO^Jnglish-iptakliig persona. 
En m sCat^ such as Texas whera tMr*e fca^ bean a great diversity 
>vt la£x|u«tp and cultures, the pr^bieffi o£ limited English-speaking 
^bUley p^tmii%i Mlmmt exelusiveLy assng ps*ions of Hispmnla or 
^p#nirt*sp^kiQg Meicgraund* Because a£ geographic s social, and 
^e^ottie ft^to^flj he^iver, the protleo qM biSinguallam froa an 
^du^itdoaal ataindpoirat Is greatly comp&yrfed- Sa nany blaies and 
prejudices ^sit involved at the leeaL SiveS that the pros and 
mnM oi pfte^at progffsis and Mfvicaa atusdents nf Halted 
Ingliafc-Sf &s3dt*g ^biLity are most dtf iL^mt cs evaluate objectively, 
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This study tras an attempt to investigate in an objective manner 
the influence of bilingualism on vocational concept learning. How- 
ever, it was clearly evident to the project staff chat research in 
the area of bilingjalism is a highly sensitive coannunity lisuSt which 
has numerous cultural ramifications and Involves diverse opinions 
about the provisions that should be made to accommodate the limited 
English-speaking, All of the students who participated in this 
study had Spanish-speaking backgrounds * Thus* the outcomes of the 
study must be interpreted In light of the population represented 
in the study. 



In the Stats of Taxas> there are more than 60O t O0O students 
for whom Spanish is the predominant language, Approximately 
250 f Q00 of these students can be classified as limited English- 
speaking (Gutierrez, 1975)* Bulloek (1972) notes that "the 
illiteracy rate among Spanish-speaking Texans is extremely high" 5 
(p. 100, 1973), Stihulman, Williams, and Guerra (1973) as well as 
the U.S. Coraisslon on Civil Rights estimate that up to one half 
of the Spanish-speaking students in Texas drop out of school prior 
to graduation. Bullock says they drop out at ,f a« alarming rate, 11 

To assist Spanish«sjeaking students to acquire a basic educations 
the State requires apecial bilingual programs for students in kinder- 
garten through the end of the second grade, Thereafter, bilingual 
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instruction Is optional* Evan in the primary grades, it is possible 
for teachers to receive bilingual certification or endorsement by 
attending summer workshops sponsored by the state education agency. 
Thus, it is possible that many "bilingual' 1 classes may Involve 
Spanish only In a token manner. 

A study of che bilingual situation in Texas by the U.S* 
Commission on Civil Rights found that there exists in Texas M a 
systematic failure of the educational process, which not only ignores 
the educational needs of Spanish-speaking students, but suppresses 
their culture and stifles their hopes and aobitions" (p* 40, in 
Sot ©mayor) . 

The Problem of Iduoationai Under-Aehievement Many different 
factors have been cited in the literature to explain the educational 
underaahievement of Mexican-American students* In the past* soae 
investigators have attributed the underachievement of Me^ican^Americsn 
students to def iciencies in motivation and intelligence (Carter * 1970) * 
More commonly p however, the lack of achievement by Het?iean*Amerig&n 
gtudentd hag been attributed to the lac& of appropriate role models 
and activities in the home (Saiazar> 1976). Johnson (1970) cites 
several factors including: Impoverished experiential backgrounds , 
Inefficient learning styles and different value systems* Mercer 
(1971) says that Mexican-American youth frequently are labeled as 
slow learners because of a lack of acculturation and because of their 
>iae of nonstandard English* Others place the blame for the under- 
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achievement of Mexican-Americans on the schools* They mphasise the 
iuappropria tineas of textbooks and standardized curricula. Moreover, 
they claim that it is not enough just to offer bilingual training 
during the prlnary years and is adult basic education programs. With 
an aOfflost militant determinism, they las 1st that "schools t rather than 
ehiLdren s should change * * * schools should adopt a bilingual Guttle*- 
ultm so that Spaniah^speaking students nay receive school instruction 
la their mother tosgue wtth culturally relevant materials' 1 (p. 22, 
Salazar). The under achievement of Mexlcaa*Ameriean students is 
clearly a difficult issue, complicated by the fact Chat soma Mexlcan- 
Ansrlcafi students succeed admirably while wmy others,, though given 
equal education opportunities, fall* 

Bilingual Vocational Preggraaig in T^as: The total nusiber of 
wc*tl<ma£ programs et the secondary level In Tt^as exceed 0 15,000* 
Of this mmbi^! only three prograps ere officially listed as 
bilingual programs* But unlike bilingual programs at the elmentmry 
level, bilingual vocational program* are not remedial or compensatory 
£n nature* Rather, these programs prepare bilingual secretaries. 

The need for bilingual vocational programs in Texas was studied 
£n Icpth by Br* Auturo Salagar (1976) « ML th assistance {tarn the 
Research Coordinating Unit of the Division of Occupational 

Education and Technology if mum Idueatioo Agency), Salazar conducted 

* i 

a statewide survey to determine the need for bilingual vocational 
programs to assist students of limited English-speaking ability. 




P«tleip«iag in the lyrvif vmvm bilingual program difeetersi 
vocational directors, vocational counselora^ secondary counselors, 
and industrial representatives who served as advisory comitt^e 
tartars for area vocational schools, Three types- of responses viri 
soiiaitid* First* recipience of the questionnaire were instructed 
to respond to a series of. itataaants by indicating agreement or 
disagreement with a particular statement on a 5 point Likert scale, 
N€Et* a 7 point semantic diCfetemEial foroat was used to solicit 
reactions to a series of bipolar adjectives describing bilingual 
vocational education* Third, open-ended responses were solicited 
concerning the need for bilingual vocational pregrana* 

Salaiar found substantial positive agreement with such i tact- 
meats as: 

1* Much confusion exists about the goalie content, and aethed 
of bilingual education, 

2. Since English is the primary language of the state , the 
adjustment in Texas mat necessarily be the learning of 
English by the Spanish-speaking group* 

3. Beginning the kind ©f programs that are effective with 
the Spanish-apeaking educationally 1 disadvantaged rill 
require more teachers, more teacher- training programs, 
and new materials* 

4. Incorporating bilingual education into vocational education 
will require mare momy than school districts have* 
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BtasgiTMtifmt was the greatent f©r such statementa ast 

1. adding vocational pregfissa Ac not meet the needs of 
limited Isgiish^abilit^ students and consequently contri* 
buta to their high dropout rate r 

2. The saia prebl« faced by teaehers in a bilingual vocational 
pregram would be teaching the technical terms commonly used 
on* the** job* 

3. Assume that you are b#tog ehargid with the responsibility 
for making the final dMigioti of implementing an additional 
vocational pr©6Mo to year school district* Further assume 
that enough funds are a^ailablei you would first implement 
a bilingual vocational pregrOT rather than one of the 
traditional BOs^biiingiiaL vocational programs , 

To further assess thf Mid for bilingual vocational programs, 
Salaaar solicited raaetione to a series of bipolar adjectives* To 
do thlii> he eoogtrmcetd a limbic dlfftrmtlal with a seven point 
seals on whiah tkm tm$pomdmt& ceuld cheek their preference &f 
adj#otives idiich hmt deaaribad their "£ ealings" about bilingual 
vocational edueafcioin In m. presentation of the data* Saiaiar 
summarized this Man weighted g?ouF response for each item* Most 
Of the scores cluateraA toward tfm mid^point, hut across the groups 
there were some significant differences in Che responses of various 
groups. Figure J sunarlzaa Saleaar'tf data, Rather than report 
mmm weights, as Sfllaaax did, the tablfe m have prepared only 
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Figure 1 

Response to Bipolar Adjectives Concerning 
Bilingual Vocational Education 
by Groups a£ Educators and 
Industrial Representatives 
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indicates whether a particular group reacted positively or negatively 
to a particular adjective (i.e. ranked Items either above or below 
a mean of 3-5). An analysis of the table shows that bilingual 
directors had the greatest number of positive responses to the bi- 
polar adjectives and industrial representative had the greatest 
number of negative responses. Only two negative rtaponses ware 
i^prsaaad by the bilingual directors while 9 negative responses 
vara expressed by the industrial representatives,; 6 by the vocational 
directors* 6 by the vocational counselors, and 3 by the secondary 
counselors, 

In the table it can be seen that means for all groups vara 
positive Cor such descriptors as valuable, gaodi useful, and a 
help. The responses were negative concerning the simplicity and 
sueceasfuiness of bilingual vocational education* On all other 
descriptors the groups were divided, The lack of clear cut polar i* 
nation (opinions strongly for or strongly against bilingual 
vocational education) is evident in the fact chat several groups 
responded positively - in terms of a mean weighted response — to 
such descriptors as valuable and good but negatively to such 
descriptors as important and necessary* 

Looking at the data assembled by Sala^ar, it would be difficult 
to draw a consensus concerning the need for bilingual vocational 
education* A review of the open-ended responses shows very clearly 
the wida range of reactions to the need for bilingual vocational 



education programs at the secondary level, This chapter concludes 
with a sampling of responses received by Saiagaf concerning the need 
for bilingual vocational education. 



4 Sample of Responses by 
Educators and Industrial Representatives 

Bilingual Director 

M I would like to set Tinas ASM which is a leader in the area of 
Vocational and Adult Education* also take the lead in promoting 
and establishing sound Bilingual Vocational Education in areas 
of most need, I would support such an effort wholeheartedly* 11 

Principal 

"Hates Having worked with Mexican Americans for about 25 years-* 
I believe we have now reached a level with very little need for 
bilingual education«*25 years ago there was a great need — but not 
now," 

Administrative Assistant 

"I strongly support the bilingual vocational education program 
concept, M 

Administrative Assistant 

"1 hope, through present state bilingual programs, that students 
will not need this type of program In the secondary level," 

Superintendent 

"Most concentration on biligualism should be in early elementary 
years, I sincerely doubt that any child at the 11th or 12th grade 
level would net be able to comprehend English* The ones from 
Mexico may be the exceptions but we can hardly spend the $1$ 
necessary to plan for immigrants not yet arrived," 

Superintendent 

"I believe that all children should learn English and if we are not 
more demanding same children may use Spanish as an excuse not to 
learn English * 1 * 

Principal 

"It would be almost impossible to find a great number of bilingual 
vocational teachers* Bilingual education should be taken care of 
in lower grades and much of it in the homes before a youngster 
starts school." 
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Superintendent 

"I feel this would have been a wonderful program 20*10 years ago— 
The young people we have now in our school do not need a Bilingual 
Vocational Program, It may be an insult to many." 

Director, Special Programs 

"Bilingual education should not be continued past the elOTentary 
school. For a person to function in Texas and tha total U,S he 
oust utilise English* If Spanish is used for technical education 
the person la very Iteited for jobs," 

Vocational Director 
l5 Let ? s speak English," 

Vocational Director 

"Love it or leave It. The only reason Spanish speaking people are 
disadvantaged f if they are* is by telling thm they are* Vivi Texas 

Vocational Director 

"Provide tha regular vocational teacher with resource peep la and 
aids to assist the Spanish speaking student until each bteomes 
confident in the English language*" 

Vocational Director 

11 , , * having had several years experience teaching vocational 
bilinguslly in Veteran training pragma I did not find it 
particularly effective* I believe It more practical to teach 
English as a second language preferably in elmentary school*" 

Vocational Director 

"1 do not agree that bilingual education has a place in our educa* 
tlonal system* 11 

Vocational Director 

"Students should learn their cotraunieative skills In "camaunieative" 
classes and than vocational (skills) In vocational classes*" 

Vocational Director 

"Other ethnic groups have had to learn to cope with the sane problem, - 
just another costly program that we are famous for in this country." 

Vocational Director 

"Bilingual teaching in our vocational programs would be a waste of 
much needed talent that could be used much more effectively else- 
where m " <— ~ — _ _ 



Vocational Director 

"This whole Idea is a waste of time* effort and money. 
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Vocational Director 

V9 Uy people too were Immigrants, coming from Germany. They took their 
place in an English society, learned the language and made a living* 
We are minorities only as long as we think of ourselves as such* 
I m an American mad I feel that if any bilingual training is done, 
perhaps in first or second grade." 

Vocational Counselor 

"There are many languages in Texas besides Spanish, They have had a 
chance to learn "enough 11 English by the time they reach high school/ 

Vocational Counselor 

"I would rather see funds spent on teaching Spanish speaking adults 
to talk English so that they can teach their children the language 
of the U.S. and Texas," 

Vocational Counselor 

"I don't believe in setting up a special Vocational Education program 
for non^English speaking students * set up a class to teach in 
English separate from Vocational Education in the English department. 

Vocational Counselor 

"If I went to live in a Spanish speaking Nation, 1 would expect to 
speak Spanish not English and I would not expect special treatment 
but I- would expect to wrk very hard to learn Spanish if I wanted 
to succeed in this new home of mine. 1 would change and not expect 
the Hatien to change for me, 11 

Vocational Counselor 

t# I believe it will amotmt to initially 1001 instruction in Spanish 
and will remain at that leveli therefore, 1 have doubts as to its 
usefulness. Ideally it would be a good program but we need to 
turn from the idealistic and face reality, 1 have been in schools 
where 851 were Spanish speaking and I believe X know what I mm 
talking about. The expense would far outnumber the benefits gained 
and any extra fundi should be placed in teaching fundamentals." 

Secondary School Counselor 

"I da not feel the public schools are responsible for establishing 
bilingual programs for Spanish-speaking students any more so than 
for Polish, Cgech, etc, which we have not done. The responsibility 
for learning English rests upon the student, not the school. He 
ntust become a part of the U.S* language since he has chosen to 
live here* What type of bilingual program does Mexico have?" 

Secondary School Counselor 

"In the U.B, and fexas*^inglish is the mother tongue, Mexican* 
American should be motivated to learn a command of the mother 
tongue in this country," 



16 



Secondary School Counselor 

"X an not interested in bilingual progrfdaa at any level. I feel that 
our limited money must be spent teaching students to be English* 
speaking Americans if they are living in this country, A person who 
speaks, thlnka, and writea another language totally will never feel 
a part of this country and vill not be accepted by our citizens." 

Secondary School Counselor 

"A citizen of the United States should have skills in the use of the 
English language prior to the age for enrolling in vocational 
courses/ 1 

Secondary School Counselor 

"Bilingual vocational training is unfair to the taxpayers and child** 
ren of Te3£as# Programs are needed for those who would profit from 
training * Amer leans must care for Amer leant « We are not rich 
enough to adopt Mexico #" 

Secondary School Counselor 

"Having spent 7 of my 10 years in predominantly Mexican American 
school syst^ns I have seen only a very few students who did not 
have enough command of the English language to function well in 
vocational programs. I do not believe that the drop out rate of 
the Mexican American students la as much associated with language 
difficulty as it is with family expectations* I have had some 
very fine students whose parents spoke almost no English. 11 

Industry Representative 

"I think bilingual education tends to perpetuate the students 
Spanish-speaking abilities and discourages than from learning 
English. 11 

Industry Representative 

"I believe English should be taught in lower grades t teaching all 
children to read speak and write correctly and emphasis should be 
continued through secondary levels* Thos# students coming into 
secondary school unable to speak read or write English should be 
given concentrated guidance and Instruction in English language 
before going any further in school* This would prepare them to 
be able to progress in either the academic or the vocational field, 11 

Industry Representative 

"There is no need for Spanish to be taught in America— Teach Spanish 
in Spain and Mexico— Teach English in America*" 

Industry Representative, 

"The student is in trouble if he does not know English well when he 
comes to high school. Bilingual should be u«d in the lower grades 
to help the student get started and then English only should be used." 
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Industry Representative 

"I Relieve bilingual education In general has successfully iucceadtd 
In lowering the quality of education for all students," 

Industry Representative 

"My opinion is If 1 were to move to Mexico, I would expect to have to 
learn and master the Spanish language before 1 made much progress in 
any other field, 1 would not expect than to ehsnge their antire 
education process to accomodate «e," 

Industry Representative 

"I cannot see any benefit to our society by spending any tax money 
for bilingual projects of any kind. It makes no more aanse than 
having two monetary systems in the local society," 

It is clear that the topic of bilingual vocational education is 
not without controversy. One of the major problems surrounding the 
issue Is that there is no clear definition of the tirm, bilingual 
vocational education. Furthermore, there are no clearly stated 
goals for bilingual vocational education, There is general consensus 
that a problem exists, but there is much disagr semen t about the steps 
to be taken to assist persons of limited English-speaking ability. 
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CHAPTER 2 

A REVIEW OF CONCEPT LEARNING STUDIES* 

A review of the literature makes it evident that concept learn- 
ing is a complex phenomenon, involving many variables gome of which 
can be manipulated under normal classroom conditions and others 
which do not lend themselves to instructional manipulation. Examples 
of the variables which have been noted to influence concept learning 
are sum m arized in Figure 2. 

Figure 2 



Variables Influencing Concept Learning 



Variable Category 


Specific Dimensions 


Characteristics of 
the Student 


Age, IQ, SIS, Personality Traits, 
Academic achievement, Ambition, 
Self-concept, Preoccupations, 
Cognitive Style 


Characteristics of 
the .Learning Situation 


Presentation Mode, Reinforcement 
Schedule, Group Size, Labels, 
Extent of Exposure, Instructional 
Atmosphere 


Characteristics of 
the Concept to be 
learned 


Numerousness and Perceptibility 
of Instances, Concept Rule, Type 
of Instance, Concept Dimensions* 
Relevance of Attributes 



* The information presented in this chapter is summarized in an 11- 
page mini-report prepared by the project staff* The mini-report 
is contained in Appendix E. This chapter will be of primary in- 
terest to vocational teachers and researchers who plan to conduct 
similar or related research and thus desire a review of recently 
published studies in concept formation. 
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The literature indicates that the efficiency with which concepts 
are leaned depends to a large degree on the characteristics of the 
individual learner, the nature of the concept to be learned , and the 
composition of the instructional setting. 

It is evident from a review of the literature that there are 
two basic approaches to concept learning - the discovery approach 
in which the learners with or without guidances discovers for himself 
the critical attributes and rules governing a particular concept and 
a didactic approach In which the student is supplied with informa- 
tion that leads to concept formation. An excellent review concern- 
ing the relative merits of these two instructional approaches was 
made by Anderson, 1970. This study, although carried out by 
researchers who recognize the merits of a discovery approach to 
teachings focuses almost exclusively on the traditional didactic 
approach to the teaching of concepts $ the approach most commonly 
used in vocational education classes e 

Concept Learning in the Classroom 

Concept learning as a classroom phenomenon has been greatly 
benefited by D, Cecil Clark f s (1971) comprehensive review and 
analysis of concept studies reported in the literature, Following 
a review of some 255 concept formation studies, Clark derived 61 
principles of concept learning from what he called the "enormous 
stockpile of information 11 contained in the research literature, 
From his 61 principles, Clark wrote 16 prescriptions for teaching 
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concepts in the classroom. Of his various prescriptions, Clark 
(1975) says that "the single most important step a teacher can take 
in teaching a eonept is to identify its critical attributes" 
(p. 27), 

Subsequent to the publication of his papular monograph $ Clark 
Bade further studies on the implications of his 61 principles and 16 
prescriptions for teaching concepts in the classroom. As a result 
of further research, Clark reduced his original set of 61 principles 
and 16 prescriptions to a set of 28 principles and 13 factors which 
affect concept formation* A discussion of Clark's revisions appears 
in Teaching Single Concepts i Procedures Based Upon Experimentai 
Research (1975) . 

Klausmeier and associates at the Canter for Studies in 
Cognitive Learning (University of Wisconsin-Madison) have amassed 
an extensive body of research in concept learning, they have 
formulated a tentative theory of concept learning which is discussed 
at length in Conceptual Learning theory (1974)* In this publications 
Klausmeier, et al* describe the attributes presumably belonging to 
all standardized concepts which make it possible to learn concepts, 
the attributes which Klausmeier et al* have identified account in 
part for the relative ease of difficulty with which certain concepts 
are learned* Included among these attributes are: 
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1* Leamabillty: 



2, Useabilltyi 



3* Validity: 



5, Pow^r. 



6, Structure: 



7 i Perceptibiiityl 



8, Nraierouanessi 



the relative ease with which a concept is 
learned (this can be determined for parti- 
cular populations through the use of an 
instance probability analysis) * 
the application that can be made of a con- 
cept in probleffi^soiving, in the formation 
of additional concepts * and reducing the 
complexity of an environment t 
the extent to which the experts agree on 
the definition of a particular concept* 
the number of subclasses and subordinate 
concepts which a concept encompasses* 
the extent to which a concept facilitates 
the acquisition of additional concepts, 
the rule by which the attributes of a 
concept are related to each other* 
the extent to which a concept can be 
sensed e 

the relative number of instances of a 
concept that can be observed or imagined. 



Variables Affecting Concept Learning 



Ivan in carefully controlled laboratory settings it is diffi- 
cult to account far all of the factora that influence the acquisl- 
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tion of concepts. In the typical classroom setting* these factors 
are so numerous they can seldom be isolated for careful study, For 
purposes of this study a review has been made of (1) characteristics 
of the learner, (2) learning situation variables s and (3) concept 
variables. 

Characteristics of the Learner 

Other things being equal, the characteristics of the learner 
will often predetermine the efficiency of performance in a concept 
leaning task* Certain learner characteristics s such as IQ P socio- 
economic status (SES), and age have been found to influence concept 
learning but the teacher can exercise virtually no control over 
such variables. For learners of all ages* intelligence has been 
found to be an accurate predictor of concept formation (Jaeobsens 
Mllham, and Berger, 1970; Harx, 1970| Laughlin, Doherty, and Dunn, 
1968; Piland and temke, 1971; Switzky, 1973; Denney, 1973).. The 
effects of SES on concept learning have been investigated , but the 
findings are inconclusive, Guthrie (1971), Nawaro and Hazzaro 
(1973) reported that high SES subjects learned certain concepts 
more efficiently than low SIS subjects, Securro and Walls, (1971), 
however, found that concept attainment was not affected by SES* Age, 
like IQp has been found to correlate positively with the rate and 
efficiency of concept learning (Johnson, Warner* and Silleroy, 1971; 
Schalder, 1973; Nolan, 1974), 
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Certain learner traits which affect concept attainment can be 
manipulated through training procedures, thug are of practical 
Interest to classroom teachers, When concepts must be inferred 
from a set of atiiaiilus cues, impulsive students have been noted to 
require significantly more trials to solution than reflective students 
(Brigg and Weinberg, 1973; Denney, 1973; Reid, 1974), Serquist and 
KLmm (1973) found that low-anxiety students (on the "Welch Anxiety 
Scale 11 ) acquired concepts more rapidly than did high-anxiety students, 
Hollanberg (1970) found that high-imagery students were superior to 
low^imaiery students (matched for sex, age, and IQ) in the initial 
learning of the names of objects, 

Using a blsensory digit-span task, Ingersoll (1970) identified 
lf visual attenders" and "aural attenders, 11 When the preferred 
dimension was relevant to the solution of the task, Ingersoll found 
that it significantly influenced levels of attainment, Davis and 
Klsusmeier (1970) found that cognitive style also influences concept 
ldentii ication perf oraMce* Individuals whom the authors identified 
as high-amalytie solved concept-identification problems filth treater 
ease than did low-analytic subjects, Again* it was learned that pre- 
training procedures could be used to ameliorate the disparity 
between students who scored high and those who scored low in an 
embedded figures test. 

Awareness of the effects of various learner characteristics 
on concept learning coupled with a knowledge of the specific 
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strategies for minimising or maximizing these eff eets should make 
it possible for the teacher to improve the overall level of concept 
attainment in the classroom, 

Characteristics of the Learning Situation 

Considerable research has been done to determine the influence 
on concept learning of various factors that can be manipulated in 
a classroom setting, HcHurray (1974) investigated the effect on 
learning of four presentation conditions! (1) wide variety s 
multiple instances presentation; (2) wide variety, single-instance 
presentation; C3) narrow variety* multiple-instances presentation; 
(4) narrow variety, singl^insCance presentation, Sixteen subjects 
were assigned to each treatment, A dependent measure was con- 
structed to measure the ability of the subject to select positive 
examples from an array of related instances, and to correctly 
classify previously unencountered instances of the concept. In an 
analysis of the data* all differences were in favor of the superi- 
ority of the wider variety of concept instances for "effecting 
significantly more correct classifications of previously unencountered 
instances than did the narrow variety repeated" (p 4 57), HcHurray, 
(1974) in citing the significance of her study, made the following 
observations i 
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first, the individual classroom teacher who is looking 
for the most effective manner in which to present a concept 
would clearly select as wide a variety of instances feasible 
within available resources and resource materials. Second, 
if tisie contraints were such that only a certain number of 
instances could be presented, presentation of a wider variety 
of concept instances . , , rather than repetition of only a 
few would be most likely to promote better concept learning. 
Third, when using a wide variety of concept instances, the 
teacher would match examples with noneacamples or irrelevant 
attributes and present thm together as matched pairs in 
order to focus student attention on the only differing and 
relevant attribute (p, 68) s 

In a study of trait^treatment interaction between aptitude and 
instructional media* Snow and Salomon (1968) found that low^ability 
students acquired concepts more rapidly and with better recall with 
live presentations than with passive (film) presentations* The 
effect on performance of varying the amount of detail in a pictorial 
presentation of a concept, Gorman (1973) found a lack of significant 
differences in performance in relation to (1) the amount of pictorial 
detail (line drawings versus detailed drawings), (2) presentation 
strategy (successive presentations of single instances versus 
simultaneous presentations of multiple instances) * and (3) grade 
level (fifth graders, ninth graders, fifteenth graders), A 3 k 2 % 2 
(grade level x pictorial detail x presentation strategy) factorial 
posttest'only design was used* Mean scores across the three grade 
levels for minimum pictorial detail (9,3, 9.3, 10.6) were not 
significantly larger than maximum pictorial detail (9,2, 8.9, 9*7) 
for the simple concept, This trend also held for the complex 
concept* 
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Nelson (1972) found that greater visual detail may be needed 
when ambiguous concepts are undergoing the process of differentiation, 
km students become more familiar with a concept, however. Kelson 
contends that less visual detail may be needed, 

In an analysis of eleven studies reported In the literature, 
Mielson (1970) found seven studies (for tasks involving recall, 
recognition, and concept learning) In which pictorial stimuli were 
superior to verbal stimuli, two studies in which verbal stimuli 
were superior to visual stimuli and two studies in which no 
significant differences were noted, Caput (1974) notes, however, 
thai a careful analysis of the findings of such studies suggests 
that the superior effectiveness of pictorial modes over verbal modes 
is a function of the cencretenesa or abstraotness of the subject 
matter. Superiority of the pictorial mode tends to disappear for 
conveying content which has non-concrete or action-process 
characteristics* Similar findings of the superiority of pictorial 
stimuli have been noted in paired-associate tasks (Sampson* 1969; 
Wicker, 1970; Howe, 1972), 

Based on a review of previous research, Lewis (1970) concluded 
that below average students learn concepts better through pictorial 
presentations and profit more from pictorial multiple-choice test 
options than from verbal presentations and verbal multlpie*ch©ice 
test options, She concluded further that for eomplesc, complicated 
concepts the best mode of presentation is a visual demonstration, 
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k popularly held assumption la that certain students learn 
concepts morg effectively from "real" objects which can be manipu- 
lated than from pictorial representations of the concepts. Numerous 
researchers taking this position advocate a liberal use of concrete 
objects in the teaching of concepts to young childreni For college 
students, Fishkin and Fishkin (1970) found no significant differences 
between tactual and visual modalities for processing information 
provided that the stimulus dimensions in the discrimination task 
could be discriminated both visually and taetually. 

Baker and Pophra (1965) designed a study in which groups of 
students enrolled in a teacher preparation progrm at the University 
of California wars presented identical seta of instructional 
materials s with the egcajtion that one set of materials had pictorial 
ttbelliahffienta (cartoons, etc.)* Posttest data indicated that there 
vera no significant differences for variables associated with 
achievement* There were, however 9 significant differences in favor 
of the embellished version of the materials in an affective rating 
by the studants * 

Caput (1974) made a study of the comparative effeetivMesa of 
four different visual-verbal presentation modes. The four modes — 
Spoken verbal (5); Printed verbal (Fr)i Spoken verbal with printed 
vartal <SPr)| and Spoken verbal with still pictures (8?)^- were 
examined In each of the two Mperiments in which a randomized 
post test-only design was used* As a measure of the dependent 
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variables. Caput used three objective criterion tests to measure 
three cognitive learning tasks i learning facts, foliating proce- 
dures, mad classifying concepts. Following an analysis of the data 
derived frets his study, Caput driw the following conclusions! 

1, ■ ■ * the sound/pictorial mods tended co be the most 
effective node for classifying concepts, 

2, * » « presenting nonredundant information aifiiultaneousiy 
through both audio and visual channels resulted in higher 
levels of performance thm through either channel alone, 

3, Providing relevant pictorial sues rather than presenting 
verbal Information alone produced high perfforaance in 
learning facts and classifying concepts* 

4* Audio and print forms tended to yield equally effective 
levels of performance on cognitive learning tasks, 

5* Hctorially^suppleaent presentations produced higher 
levels of achievement on pictorial tests than did 
verbal-only presentations, <p* 91) 

Several studies have been made to investigate the superiority 
of the auditory and the visual sensory channels* Superiority of 
either channel appears to some extent to be task specific, that is, 
to be related to the nature of the task, Under eircuffistanees of 
high redundancy the combined use of both the auditory and the visual 
channel appear t© he superior to either channel alone (Hsia f 1968 \ 
Hartmaa, 1961), Otherwise, studies which have found visual pre- 
sentations superior to aural presentations (Schulz and Kasachau, 1966* 
Van Hondfrans and Travers* 1964; laker and Payne, 1969) are counter- 
balanced by studies which have found the superiority associated 
with the auditery node (Margratn, 1967), Ann Lewis (1970) notes 
several advantages and disadvantages of both types of presentation modes s 
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1* * * * The visual presentation alone is capable of teaching 
a concept 9 . * Verbal presentation facilitatee a need for 
knowledge of technical vocabularyi and uses Leas tlaae , . * 
A difficult concept is best taught through a visual presen^ 
tation, . • Transfer is facilitated beat between visual and 
verbal presentation, 

2, With regard to sheer quantity of sensory response f verbal 
stimuli* because of their less restrictive nature* are 
superior to visual stimuli* 

3 # Pictures are more easily remembered than words due to 
their more distinctive characteristics* 

4 # The efficiency of visual presentations in learning decreases 
with age. 

5, Certain types of words (verbs) accompanying pictorial 
presentations are more effective In aiding teaching* 



Razik (1971) found that concept learning can be impaired by 
allowing an insufficient amount of tine for students to attend to 
cues presented audiovisual ly# Sanders, Di Vesta, and Gray (1972) 
found that a presentation strategy in which similar instances vera 
blocked led to more rapid acquisition than did intermixing the 
instances* 

Another variable having a significant effect on concept learn- 
ing is the mode of responding* Rove (1972) found that verbal 
responding during a discrimination learning task was superior ta 
non-verbal responding (pushing a button) for college students. In 
a replication of the study with fourth grade subjects. Rows again 
found differences in the direction which favored a verbal over a 
non-verbal response mode, hut the differences fell short of the 
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,05 level of significance, Facilitative effects of verbalisation 
la concept liamiag tasks have also been noted by King and Holt 
(1970) and Osier and Madden (1973), Lewis (1970) summarizes her 
findings on the effects of verbalising in the following manner! 

1, Verballiing the correct dimensional value facilitates 
shifting. 

2, With very young children, verbalizing the correct 
response was better than no response * 

* 

5 S ^ith familiar material, overt responses are insignificant 
in facilitating problem^solving* 

6. Speaking-first training, as opposed to listening^f if st 
trainings best facilitates learning* 

****»•*»«■******»».»«*,.*»** 

S s While overt verbaliiation facilitates concept attainment, 
the explanation for this is unknown,, (p, 273) 

The acquisition of a praxeologieal concept (one requiring a 
motor-type performance) was studied by Clark (1967) who found that 
students who conceptualised how to complete a task performed less 
well on a final posttest than students who actually practiced the 
task (the shaping to specification of a piece of electric metallic 
tubing). In addition to examining the Influence of overt respond* 
lag on the attainment of the praxeological concept, Clark also 
examined the effect on learning of seven student ability factors 
(reading ability, arithmetic ability, academic ability, motor skills, 
spatial perception, communications skills, and general ability). 
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Of the sevan factors, the two most reliable predictors of concept 
acquisition performance in the Clark study were motor skills ability 
mod spatial relationships. Based on the findings of Clark, it would 
appear that overt response modes in concept acquisition tasks are 
in most instances superior to passive response modes * 

Reinforcement of correct responses has been found to increase 
both the rate of learning concepts and the efficiency of learning 
them (Bucher, 1973* Viel, 1975; Silver! SaltE, and Modlgliani, 1970; 
More* 1969; Siegel and Downey, 1970i Gaboon, 1970), There appears* 
however, to be uncertainty about the manner in which reinforcement 
should be given. Gaboon found superior results with an intermittent 
feedback schedule; others have found continuous feedback to be 
superior* Negative reinforcement has been found by some to be 
superior to positive reinforcement i others have noted the opposite, 
More (lf69) found delaysd-f eedback to be superior to immediate- 
feedback, Bueher found that the benefits of reinforcement were 
diminished when a competing reinforced activity was also available. 
Smith (1975) made an interesting finding! In a concept learning 
task the students assigned to a feedback and practice condition 
did signlf icantly better than students assigned to a practice-only 
treatment. The effects of providing cues, examples, practice* and 
feedback were found to be cumulative with the best performance done 
by the group receiving the combination. 



40 



32 



Feedback given during a concept learning task (usually referred 
to as prompting) has also been shown to facilitate concept attainment 
(Merrill and Tennyson, 1971), However, Hardman and Drew (1975) 
found that the greater the reinforcement in a concept learning task 
the leas the rate of Incidental learning. 

The use of labels in concept learning has also been studied 
la depth. Providing highly meaningful labels facilitates concept 
attainment to a greater extent than low meaningful labels (Fred- 
erick and Klausmeier, 1961; Stones, 1970; Stephens, 1968; Kef sky, 
19«7| 01 Vesta and Richards, 1970; Rosenthal, Alford, and Rasp, 
1972; Sargiule, 1974). Rtaugh and Averill (1971) found that student- 
predueed labels for stinuli in a discrimination learning task were 
not superior to experimenter-imposed labels— provided the latter 
were meaningful to the student. Dickeraon (1970) found that the 
learning of distinctive names (labels) for relevant cues in a 
discrimination problem was superior to the learning of labels for 
the irrelevant cues, 

6 

Although not widely examined, researchers have sought to 
determine the effects of grouping on concept learning tasks. 
Klausmeier (1974) found that students in groups inferred concepts 
la fewer trials than students working individually. Piland and 
Leake (1971) found no significant difference in learning efficiency 
for either homogeneous or heterogeneous grouping conditions. In 
a later study however, Lemke, Leicht, and Miller (1974) found that 
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for low-ability students > training to induce a particular concept 
in heterogeneous groups resulted in better transfer performance 
than did training in homogeneous groups* Hie authors presumed 
that the verbalizations of extroverts in the heterogeneous groups 
facilitated the acquisition of solution strategies for the low- 
ability students, 

Just as feedback influences concept learning so does pre- 
instructional activity, White s Richards, and Reynold (1971) found 
a significant inverse relationship between the nimber of pre- 
training problems students received and the number of trials to 
criterion. Moore, Hauck, Biddle, and Houtz (1973) found that the 
acquisition of concepts was improved by the Imposition of a risk 
condition — loss of reward for incorrect performances, Weisberg 
(1970) found that "advance organisers" (introductory lessons on 
the concepts to be presented) facilitated the learning of concepts* 
Levis and Dickie (1973) also noted facilitative effects of organizers 
for directing attention to relevant attributes, Viel (1975) found 
that a preinstruotional explanation of the use of instructional 
objectives significantly influenced the attainment of concepts* 

Concept Variables 

The nature of i concept itself predetermines in part the ease 
or difficulty in which the concept will be learned* Some concepts 



34 



can be easily learned from definitions alone, provided the meanings 
of the definitions are accessible to the student (Anderson and 
Kulhavy, 1972)* Other concepts are more readily learned from 
combinations of definitions and rational sets of instances (Feldman, 
1972), Some concept attainment tasks are facilitated by the use of 

negative instances, others by the use of positive instances, still 

i 

others by combinations of positive and negative instances (Tenny- 
son, 1973), Markle and Tiemann (1973) have found that positive 
instances produce significantly better generalisation than negative 
instances and that negative instances produce aignif icantly better 
discrimination than positive instances, 

Clark (1975) has found that the more critical attributes a 
concept has the more discriminatQrs (closely related non-examples) 
it is likely to have, hence the more precise the teaching must be 
in order to prevent misconceptions. For this reason, Clark 
distinguishes between negative examples which differ from a concept 
by only one attribute or dimension and negative exmples which differ 
along several dimnesions. He emphasizes the importance of drawing 
attention to the single attribute on which a concept and its 
discriminator (s) differ. Houtz, Moore, and Davis (1973) have had 
similar findings to those of Clark. 

Nat only does the type of instance influence concept learning, 
the number and type of attributes of an instance likewise influence 
concept attainment. A linear increase in the number of instances 
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to solution and performance errors has bean reported as a function 
of increasing numbers of attributes (Loeney and Haygood, 1968; 
LaugWiflp Chenowtth* Farrell, and MeGrath, 1972| Granadnj 1975), 

Houtz, Moore, and Davis (1973) found that in a nondimensioned 
concept leaning task, when the relevant attributes remained constant 
across instances* the most efficient learning occurred when all of 
the irrelevant attributes changed. When the relevant attribute 
changed from one instance to the ne« s as in the case of alternating 
positive and negative instances series, the most efficient learning 
occurred when the irrelevant attributes remained constant. 

When presenting a definition with conjunctive relationships 
between the critical attributes, Markle (1975) found that the 
technique of arranging the critical attributes on separate lines 
produced better classification than did a linear prose presentation 
of the same words. 

Several studies have found that increasing the number of 
Irrelevant attributes across Instances inhibits concept learning 
because it reduces the capability of students to attend to and 
utilize the relevant attributes of the stimuli (Amster, 1966; 
Edmonds and Mueller, 1970; Scandura and Voorhies, 1971)* Similarly 
Champione and Beaton (1972) have found that the magnitude of transfer 
from one task to another is in part a function of the similarity of 
the stimuli, 
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Tennyson, Woolley, and Merrill (1972) found the following: 
1* The combined use of high- and low-probability exemplars 
matched (irrelevant attributes of exemplar and nonexempiar 
are as similar as possible) and divergent (two exemplars 
with irrelevant attributes as different as possible) 
resulted in correct classification. 

2. The use of low for all levels), unmatched, and divergent 
exemplars resulted in overgeneralization, 

3, The use of high-probability exemplars, matched and divergent 
resulted in undergeneralization. 

4* The uae of all levels of probability exemplars, unmatched 
and convergent exemplars resulted in misconceptions, 

The systematic management of ins true tional materials has been 
shown to have a pronounced effect on the learning of conceptual 
information (Fraae, 1975i Merrill and Boutwall, 1973; Baker, 1973; 
Levie and Dickie, 1973)* The %ypm of concept to be learned deter- 
mines in part the appropriate type of media to convey the concept* 
Several models have been devised for making decisions relevant to 
the selection of media (Tosti and Ball, 1969; Van Mondfrans and 
Houaer, 1970| Bwyer, 1972), While the models differ in some 
respects, the majority of them entail some typm of scheme for 
matching the attributes of the medium, the characteristics of 
the learner, the attributes of concepts to be taught, and the 
Instructional objectives to be attained* 




37 



A problem that faces the researcher who chooses to examine the 
effect on learning of various types of visual illustrations is that 
of trying to conclude whether one stimulus item actually conveys 
information in a more afi ficient manner than another item or whether 
one type of illustration simply illiclts a higher rate of attending 
(orientation to the task at hand) with the possible consequence of 
a greater rate of learning* At Pennsylvania State University 5 
Francis Dwyer has been conducting studies since 1968 on the 
instructional use and effectiveness of visual illustrations* In 
his Guide for Improving Visualised Instruction* Dwyer (1972) pre- 
sents a realism continuum for visual illustrations. His continuum 
is based on the following rationale: "The mora qualities a visual 
has in haraony with the object or situation which it is to denote, 
the more realistic the visual is said to be" (p, 5)* Based on this 
rationale, Dwyer developed a series of visual illustrations to aecetn* 
pany a 2 S 000 word instructional unit on the human heart* Dwyer ranked 
his visuals as shown in Figure 3. 

In a series of studies utilizing college students, Dwyer held 
a 2 f 0Q0 word script constant but varied the visual stimuli for 
different treatment groups, His intact was to determine the effec- 
tiveness of the various visual stimuli in facilitating learning* 
His dependent variables consisted of four individual criteria! 
tests (an 18-tten drawing test, a ZD-item identification test, a 
20-itra terminology test, and a 2CHitem comprehension test) for a 
total of 78 items which were designed in Dwyer f s words "to measure 
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Figure 3 

Visual Presentation Formats Used 
la the Dwyer Study (1968) 



CO *^ (30 



si m 



_ h n * a 2 2 



m 

I 



3® $ pi m «g « £ 



eo e*» 



J* i J B o © 

,5 _ Q P es ^ if 

? J « O 9* U « O QSJ O 4J 82 4J 



£ * ^ H u a 



j^m ji« Sim ia aa ^3 

W w P s re eg 



LOW 



HIGH 



the student's total understanding" <p* 19)* In tanas of strict 
statistical signlf Icance* Dwyer found overall differences In the 
effectiveness of the various presentation forma ts-*£avQrlng black 
and white line drawings — and he also found significant interactions 
between his dependent variables (criteria! tests) and certain types 
of visual illustrations, Because of this observed interaction, 
Dwyer concluded "that the realism continuum for visual illustrations'* 
when used to complement oral instruction is not a realiable predictor 
of learning efficiency" <p* 22). But he did add that generally 
•peaking "the more realistic lllustratlone were found to be the least 
effective in complementing oral instruction 11 <p, 22) * 
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Summary 

Many variables Influence concept learning* The fact that these 
variables can to some extent be manipulated through instruction 
indicates that concept learning can become quite efficient* Identic 
tying the concepts to be taught and manipulating the variables 
which influence concept learning are an important part of teaching, 
This chapter illustrates laany of the variables that researchers have 
controlled in order to laprove concept learning * Vocational teachers 
toe* can identify the fact erg which optimise vocational concept 
learning. 
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CHAPTER 3 

EXPERIMENTAL PROCEDURES FOLLOW© W THE STUDY 

Preparation for the study took place over a four month period 
and include such activities as (1) negotiating with school adwln- 
istrators to conduct the itudy* (2) developing and field testing 
instructional materials in both Spanish and English^ (3) developing 
and analyzing test items; (4) securing parental permission for 
students to participate In the study and (5) making arrangements to 
conduct the study with minimum interruption of normal school 
activities. The following account of procedures used in the study 
is intended to assist vocational education teachers or researchers 
to replicate portions of the study. 

Development of the Instructional Lesson 

Several lesson formats ware reviewed before the selection of 
a particular format for this study was made, Lesson formats dasignid 
by Backer, Engelman s and Thomas (1971) | Markle and Tiemann (1969); 
Asbury (1971)* IQausmeier p Ghatala, and Prayer (1974); and Clark 
(1975) were considered. Each instructional format was developed 
specifically for teaching concepts, and the effectiveness of each 
format had been documented through research. After considering the 
merits of each format, the one developed by Clark was selected over 
the alternatives because of its substantial theoretical base and 



because Clark (1975) himself said chat this inn true tional format 
was "especially helpful in teaching concepts" , , f (p,II). 

There art five principal components in Clark's format for 
teaching concepts: (1) identification of critical properties, (2) 
fowation of an objective, (3) selection of materials* (4) presenta- 
tion of the concept* and (5) evaluation ©f concept: formation. Baaed 
on this format^ a lesson plan was developed for teaching each of 
the concepta presented in the study. The lassos outline for one 
of the concepts f the standard flat head wood screw, is given belows 

Lesson Plan for Teaching the Concept 
"Standard flat Head Wood Screw" 



t* Identific^tien of critical properties 

A, Critical properties £ - 

1- A flat head with a straight slot across the diameter 

2- A bearing surface that tapers inward toward the body 
3* As upper portion of the body (approximately one^third 

of tha body) with no threads 
4. A lower portion of the body (approximately two-thirds 

the length of the body) with threads 
5- A pointed base 

B* Nonaritical properties: 

!• Type of metal or finish 

2* Size of dimeter and length 

II, Formation off an objective 

Following the completion of a prescribed set of instructional 
materials, the student will have formed the concept ''standard 
flat head wood screw. fV As evidence of this, he will be able 
tor 

. 1» Discriminate positive instances of the standard fiat 
head wood screw from other types off metal threaded 
fasteners 



so 
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2, Distinguish between standard flat head wood screws and 
closely related concepts such as the flat head sheet 
natal screw, the fiat head machine screw, and the 
flat head cap screw 

3i Generalize across a group of positive instances and 
discriminators 

4* Select new instances of the concept from an array of 
metal threaded fasteners 

III. Selection of materials 

A. Positive instance for formative stages 



B* fefllelye Instances for confirmatory stage: 



^7 



Discriminators for formative and confirmatory stages! 
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CCD 






Presentation of the concept 

A* (Sit Appendix A for a sasple sf the materials used) 
V, Evaluation of the concept formation 

A. formative evaluation (Sea Appendix A for a maple of the 
materials used) 

8* Suaaative evaluation (See Appendix B for a sample of the 
materials used) 

The lesson format depicted in the preceding presentation was 
used to develop the instructional material!? for the study* Tha 
visual content conveyed by the various instructional mitarials is 
summarized in Figure 4 B 



Development of the Instruotionai Iftitetiais 

The development of the instructional materials for the study was 
carried out over a period of months. Thm principal production tech- 
niques used in the development of the materials will be briefly 
described in this segment of the report, In order to carry ant the 



Figure 4 

of Content for the Instructional Halari 
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several sub-studies, two basic sets of instructional materials were 
developed- Before developing the materials, several concepts were 
considered for use in the research* Finally, two different types 
of concepts were selected for use, Metal threaded fasteners ware 
chosen as one type of concepti and certain plumbing symbols were 
selected as the second type of concept. 



Metal threaded fasteners were selected because they were 
transportable and they could be graphically represented* Before 
preparing the materials to teach the various fasteners, an analysis 
was made of the critical and th§ aoacriticsl attributes of each 
type of fastener. This was done §o that examples which exemplified 
each of the noncritical attributes could be dnawn* A standard 
reference text on fasteners was ussd as the basis for identifying 
the critical and noneritical properties of the fasteners, These 
included (1) the type of metal and finish used in the construction 
of the fasteners (hence the color was irrelevant) and (2) the 
dimeter and length of the fastener. Although critical dimensions 
are associated with some of the fasteners, it was felt that because 
the fasteners normally can be purchased only within certain stand- 
ard parameters that these attributes could be considered noncritieal 
for purposes of the study. An anlysla tms made of the critical 
attributes of each fastener included In the study, a summary of 



Deveiopnent of Fastener Materials 
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vhfch is given la figure 5, 
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Following the analysis of concept attributes line drawings 
were prepared 0 Line drawings ranging in mimm froo IQcib, to 17csu 
In length and 2ca* to 4£a* in diameter were drawn with the use of 
BUpid-CHSraph p*na {numbers 00-4) and standard drafting instruments, 
the original drwings were mounted on a sheet of cardboard measuring 
55*88 CTp by 76,10 cm* and vmtm phcwgraphiealiy reduced to SOI 
and 251 of their original size- From the reductions, EKCO 1250 
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metal platea ymtm prepared for use on a 1250 multtltth offset press 
in the production of master copies suitable for the development of the 
instructional materials* When assembled, the master copies were used 
to print packets of iuacroctional materials using a 1250 multllith 
offset process (see Appendix &)* Based on a review of the effecta 
©fi visual sfflphaslzera^ it was decided to use arrows to direct the 
students 1 attention to the various critical attributes chat wuld 
be emphaai^ed in tha lngftfUGtlonal materialst Conservation uso of 
these atcentioa-f ©eusing devices was made based on the findings of 
Hartaan (1961) that such devices "ate of value only If they neither 
distract frost Liarning which Is already taking placa nor continue 
itx eosipetitiuti with the material to which they are supposed to 
direct attention 1 * <p. 41)* In addition* it was decided to enclose 
aaeb of the instruction sets in distinctive frames with Identifying 
letcera affiled to the upper left corner* This was done to facili- 
tate the coordination o£ the visuals with the accompanying audio 
trtos cr ip t ieaa * 



A script was developed using the technical language of the 
fastener industry* %t was necessary to keep the language of the 
script aa staple and meaningful to the learner as possible* but at 
tht sane time oatntain & reasonsable degree of technical integrity 
as moat tradesBitt use the terms of their trades and impact others 
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Co use the same technical terminology. (Those who have tried to 
purchase replacement item, f 0 r neC ha B t ea l devices have undoubtedly 
airiady f aUtt d this to be true,) The script which was developed 
Came Appendix C ) conformed to Clark's L„ 0 n format and included 
the standard terminology used in the fastener industry. 

After the scripts were developed, audio transcriptions were 
made ty»n individual who held a First Class radio announcer's 
license. The same individual was used to produce all of the tran- 
scriptions, To ensure the quality of the recording they were 
recorded with the use of a reel to reel, semi-prof essional recording 
desk <Pio fleer Model RT 1050) at 7,5 inches per second on 1.5 mil. 
Scotch 20« Professional Mastering Tape, A Mieho AUG ST-707 Uni- 
direceional Voice Microphone was used. The reel to reel tranacrip- 
Elooa vers then transferred to cassette tapes for convenience and 
to matee thai useable on standard equipment that was available in 
the classroom. 

Irrespective of the number of technical words appearing in the 
scripts, an effort was made to keep the overall level of cownunica- 
cien cenprehensible for the students involved in the study. To 
monitor the level of communication for the various scripts, the 
Easy Listening Formula (ILF) developed by Irving I. Fang (1966) 
at the ffniversity of California was used. The ELP was designed to 
measure the average sentence difficulty of television newscasts. 
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The correlation between the E1F and tbt Flesch Reading Ease 
Formula wag +.96 for 36 tele^igiaa scripts and 36 nevspaper sMples, 
Baaed oa an analysis of 152 t 890 words of text. Fang found that the 
ILF scores of the ucmt highly raced television news pfcjrg^i 
averaged around 12* By £OTttparison s ao analysis of tha scripts used 
in this study averaged 4*15, 4 breakdown by concept of the ELF 
scores is givM in Figure 6, 

Figure 6 

Easy Listening Formula 
Analysis of Scripts 
Used lo the Study 
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Development of the Dependant Measura 

A test was needed which would iiiiis the ability of the students 
in the study to (1) correctly select positive instances irm m 
array af related aomepts including elose-'in nonwafflpl#s Ction^ 
examples which differ fraa examples by only om attribute.) s (2) 
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select neaexamples within both closely Batched and divergent pain, 
and (3) gmmtmXizm across groups of positive and negative examples. 
In addition to meeting the usual criteria of validity, reliability, 
and useability, the test items were ejected to fellow certain rules 
cited in the literature by Markle and Tiemann (1975), "kll the 
ixamples and nenejcamples the student la asked to process will be 
new and will hear a predictable relationship to the domain of the 
eoneept. Concepts can neither be taught or tested by a single 
example" (p* 3)* To satisfy the latctr requirement, the three 
equivalent test forms were constructed from sets of examples and 
nonexaapies which had been photographically reduced to make them 
differ in siae from the examples sad nenexamples used in the 
instructional materials. 

In its final form s the teat was comprised of the following 
itesss (1) 30 items which required thei students to correctly 
classify a single positive instance from an array of five related 
concepts, (2) 10 items which required the students to identify 
none3COTples when shorn a matched pair ot a divergent pair of 
related concepts, (3) five items which required the students to 
eurrectly identify all of the positive instances in an array of 
related instances of which at least two were positive instances* 

Face validity of the test was presumed to be adequate inasmuch 
as tht? examples which comprised the test were identical except in 
Hl^t* to tin* items used In the instructional materials. Four 
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Instructors with extensive backgrounds in Agricultural Engineering and 
Indus trial Education were miked to review the content of the test for 
accuracy. The only error noted in the test wii the identification 
of a Phillips-recessed flat head wood screw as a standard flat head 
wood screw, This itea was corrected upon verification of the error 
in a standard referen&e text. 

Content validity ^aa built into the test by the choice of 
itsna which were capable off measuring i 

1* (X?ergeneralizatiou--all positive instances plus some non- 
instances are classified as concept instances, 

2, UndergeneraiiaatiOQ--not all of the positive instances and 
some nonius tanoes are classified as concept instances. 

3, Misconception*-*noriinstanoes only are classified as positive 
concept instances. 

4, Concept formation— positive instances only are identified 
as examples of a concept* 

Reliability of the test was first examined by a comparison of 
the mean scores obtained in a single administration of the cest 
by a group of Agricultural Engineering undergraduates at Texas KhM 
University (a group presumably knowledgeable in the content of the 
test) with the mean scores obtained by a group of disadvantaged 
students from a local high school* A significant difference between 
these two groups was obtained; the former group obtained a mean of 67 
percentile while the latter group obtained a mean of 30 percentile 

GO 
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(a mean vhteh could largely be attributed to the guessing faetor)* 
Reliability of the test was further examined by administering it 
Co students enrolled in various vocational education and educational 
psychology classes at Teaae k£U University* A test analysis was 
made on the basis of hw students rated their knowledge of fasteners * 
The tests ware analysed by ch# feat Seoriog Serviee of the Data 
Processing Canter at the university. For 26 students rating their 
knowledge of fasteners as medium or better* the modified Kuder- 
Richardson CK-R? 20 reliability coefficient was ,863; for 25 students 
rating their knawledga of fasteners as low the modified K-R 20 
reliability coefficient vas ,715. For a group of eight students 
from Snook tndipa^dent School District $ the K-R 20 reliability 
coeffieiant was »944 following the treatment, 

Dtvelopfntsifc of Materials to Teach 
PJuabing Symbols 

Following tha praparatisn of the fastener materials, materials 
were prepartd for teaching selected plumbing symbols, The sane 
lesson format and drawing techniques were used in the preparation 
of the plumbing naterialg, Unlike the fasteners, however, the 
plumbing symbols Wire acre eoaplex in nature, that is, a single 
symbol could eonvey multiple meanings, For example, the symbols 
used in this study have thria principal components each of which 
represent a different set of items or functions. The middle part 
of the symbols devote different types of pipe valves, either globe* 
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safety* or gate valves* The ends at the symbols denote the type of 
joint or the process by which the valves are connected to pipelines, 
Thete are different symbols to Indicate whether the joints are 
welded, soldered, or threaded, Finally, there are symbols indicating 
the function of the pipes to which the valves are connected. There 
are symbols to indicate hot water pipes, cold water pipes p gas 
line^t air lines , and so forth. Thus in this material 3 a single 
visual representation, could denote (1) the type of valves (2) the 
type of jeint and (3) the type of (of function of) the pipe connected 
to the valve* A decision was made to teach each symbol component 
(type of valve* type of joint, and type of lead pipe) as a separate 
concept* These instructional materials are illustrated in Appendix A, 



To assess the extent to which students learned the various 
plumbing symbolsi two types of tests were developed, One test 
measured only the attainment of simple concepts i f, Select the gate 
valve 11 1 "Select the valve with soldered joints" • A second test asked 
compound questions! "Select the globe valve which has been welded to 
cold water pipes" i 5s Select the safety valve connected to hot water 
pipes with threaded joints". Two forme (pre- and postttst) for each 
test vere developed and field tested using a class of college students 
who were majoring in the building trades field, A copy of the 
final instrument is included in Appendix B, Validity and 
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reliability checks described for the fastener tests pertain to 
the valve tiiti as wall and thus will not be repeated hare. For 
each test Item, a discrimination coefficient was calculated based 
on the performance scores of the upper and lower third of the 
30 building trades majors who participated in the pilot test of 
the examination, Items with discrimination coefficients of less 
than *30 were changed, Biscriminatiori coefficients for subsequent 
administrations sf the tests consistently fell within the desired 
range of ,30 and above. In Appendix D, the discrimination co- 
efficients for several test admins traticns are listed. 

Translation of the Materials 
from English to Spanish 

The translation of materials from English to Spanish was 
far more difficult than initially anticipated. First, there was 
the problem of selecting the most appropriate form of Spanish. 
Many of the bilingual students participating in vocational 
programs speak a unique version of Spanish called Tex-Mex. To 
further complicate matters, the form of Tes-Mex common to one 
region is different in subtle but perceptible ways from that 
which is spoken in another region* After conferring with experts 
in the modern language department, it was decided to translate the 
materials into standard Spanish, 
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The next problem in tha translation of the materials was the 
translation of technical terms* Bilingual employees in several 
large hardware stores were contacted and virtually all of thm 
indicated that the names of eoomon hardware itms are not translated 
from English to Spanish, They indicated that a Spanish-speaking 
customer who wished to purchase a Hexagon Head Bolt would use the 
same technical tern as an English-speaking custQiflei% Le M n He^agon 
Head Bolt* 15 Furthermore^ several of the across- the-ccumfer dis- 
tributors indiea id that the majority of persons (both Spanish-* 
and English-speaking) who order puts and supplies bring a sample 
itaa and simply says f, l want five of these things 1 ' (obviously ways 
have been devised to compensate for language barriers I) 

Strangely enough, we found that parsons who had immigrated to 
the United States from Spanish^speakiag countries could translate 
technical terms much more readily than Spanish^speaking persons 
who were native to Texas. In time, an individual was identified 
who had the appropriate trade background to translate the technical 
terms into Spanish, Next^ a bilingual technical writer from the 
Agricultural Communications Department of the Extension Service 
was asked to review the translations* After this review, the 
translations were again reviewed and corrected by an expert in the 
modern languages department, The materials were then recorded by 
three different persons! an individual who prepares Spanish 
materials for the Extension Service, an individual who prepares 
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language laboratory tapes for Spanish classes, and a Mwiean-American 
student associated en a part-ttae basis with the proj act. The 
Spanish scripts for the various instructional materials are 
included in Appendix C. 

Selection of Schools to Participate in the Study 

Specific procedures were followed in order to secure the par*- 
ticipation in the study of students from six school diitricti. In 
all instances, a formal request was submitted to the superintendent 
of schools* Following the formal request* personal appearances were 
made to the superintendent of schools by the principal investigator 
of the study. In most instances, several preliminary ft^atinga were 
held between project staff and school administrators. In addition, 
at least one orientation meeting also was held with the teaeh^rs of 
students who were involved in the study* Although these pra-study 
contacts were time-consuming, they had beneficial effects on the 
subsequent conduct of the various studies, 

Permission to conduct portions of the research was obtained 
from the following school districts i 

1. Cor alcana Independent School Districts Corsicana* Texas. 

2* Allen Academy » Bryan f Texas. 

3, Pel Valle Independent School Districts Del Valle* Tenas* 
4* Wesiaco Independent School District, Weslaco* Texas, 
5* Dallas independent School District* Dallas* Tanas. 
6. Ector County Independent School District , Odessa, Texas . 
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Information protected by the Privacy Act of 1974 was not requested 
accept in instances when parents signed a release granting permission 
for this Information to be reviewed* Unfortunately, many parents 
would not have personal data released to the researchers and when 
permission was granted the data was often incomplete* Hence* IQ 
scores^ reading scores % et^ajL were mi considered in the analyses 
of the daM, (Initially^ achlev^ient data was to be used in the 
various analyses of the data*) Ac the teiae that this study was 
completed it was evident that the implications of the Privacy 
Act of 1974 have yet to ba fully realiied in terms of classroom 
research involving researchers for whom school districts must 
authorize the release of protected information. 

Equipment Used in the Study 

Only a limited amount of equipment was needed to conduct the 
study* A Wollenaak Model AV 2551 cassette tape player-recorder was 
used for the audio presentations* The audio equipment were arranged 
in each ci&seroom in a manner which provided for optima lis* tuning 
by the students , but at the sane time created the least disruption 
to che customary arrangements within each classroom, 

Research Design for Sub-study 1 

Sub*study 1 used a pretest/posttast design without a control 
group as depicted in Figure 7 ? There warn nothing to gain in 
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Figure 7 
Research Design for Sub-Study 1 

Gr ©up Pretest Tr ea traen i pos t tes £ 

1 0 Lecture vith 0 

Overhead 
Transparencies 

2 0 Programed o 

Booklets 

this ease through the use of a control group. The purpose of the 
HCudy wnn It* clorurmlnt* vK-i lu-r virion* firtuifw til Mindful m ^'Aii^hi- 
Americans, BlackSt and Mexican-Americana) performed siniiiariy vhmn 
inetructtd in a lecture with overhead transparencies mode or when 
3elf*iM trusted using individual programed booklets, VsrianM 
was partially controlled by assigning glasses of disadvantaged 
students with similar characteristlci to the treatment conditiong 



as depicted 


in Figure 8* 


Figure 8 




Assignment 


Strategy for Sub-Study 1 




School A 


School B 


Girls 


Bgjj 


Girls Boys 


AM 1 


2 


AH 5 ^6 
1 '^^fc^^^^^^^ _^ ^* ^ 


PM 3 — 




"*"*" PH~'"~ ? .8 



Programmed Instruction 
Lecture with Overheads 
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Research Dasign for Sub-Studies 2 & 3 

Sub^Studiea 2 and 3 consisted of a ptetest/pasttest no control 
group design and a comparison between performance scores in English 
and Spanish as depicted in Figure 9 

Figure 9 

Research Design for Sub-Studies 2 and 3 

Group Pretest Treaostmt Posttest 

1 0 Instruction 0 

in English 

2 0 Instruction 0 

in Spanish 



Students iik both sub-studies ware randomly assigned to the treat* 
ment conditions. These sub*studies were c&rTi^u out in order to 
compare the perferaanee of Hwlean^American vocational students 
instructed in Spanish with the performance levels of similar students 
who received instruction in English* 

Research Design for Sub-Study 4 

Sub^study 4 cons is ted of a pretest/post test no control group 
design with comparisons across three groups* Participants were 
randomly assigned to the three treatoent groups* The design is 
graphically portrayed in Figure 10* 
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Figure 10 
Research peiign for Sub^Sfcudy 4 



Orsup Pretest Tr©at»<mt fosetest 

1 0 Instructions 0 

in English 

2 0 Instructions 0 

in Spanish 

3 0 Instructions 0 

in English/ 
Spanish 



This study was carried out to compare the performance levels of 
Mexiean-Aseriean itudents in English, Spanish, and a combined 
English/ Spanish trMMent condition, 

Research Design for Sub-Studies 5 £ 6 

A pretest/past rest no control group design was used to 
compare the perfarmanee of studeritii instructed in Spanish or English 
but tested at different levels of eoisp lenity, The research design 
for these sub-sodles is graphically depicted in Figure 11, 

Figure 11 

Research Design For Sub-Studies 5 h 6 

Group Pretest Treatment Fosttest 

1 0 Single Component 0 

Queseicmg 

2 0 Multiple Component 0 

Questions 
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The purpose of theee sub-studies was to determine If bilingual students 
instructed in Spanish or English are able to formulate complex asso- 
ciations la a concept acquisition task* 

Research Design tot Sub*Studies 7 § 8 

Sub^gttidles 7 asid 8 consisted of a pretest/poattest no control 
design to assesa th^ influenea on student petfowafict of three 
vari&blt speech ya£%a* the studies witi similar eseapt one &tudy 
involved senior high vocational students while the second st-aiy 
Involved junior high gehool students* The design for the stadias 
im graphically pretested iti Figure 12* 

Figure 12 

lesesreh Dsslgfl for Sub^Scudies 7 and 8 



Group 



Fretapfc 



1 0 

2 0 

3 0 
*WfW^0?dg pit ilnute 



Treatment 

90 WPM* 
ISO WM 
223 WPM 



Foattest 



0 
0 
0 



Kraersus studies have ahoim that ztmm esffipressad speeeh can 
assist persons nho need review information. Time expanded speech 
on cha other band, has b^eti affective with certain groups of students 
who wad supplemental tea true tins, This sub-study , therefore, aaked 
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the question: do bilingual students respond In eha sua manner to 
variable speech rates? 



The final sub-study compared the peTferaance of bilingual 
students vrho were instructed in differ cat vays, One group was given 
a lecture vhich consisted of reading a script* It was identical* 
therafisrei to the recorded transcriptions except it vas a live 
presaittaticn rather than a mechanical one. The second experimental 
group mlBo received a lecture* but in this instance the lecturer 
included verbal analogies, illustrations , and special emphasis 
techniques. The groups were tested at fcro levels - staple and 
conpaund associations s The research design tot this sub-study is 
port«^id in Figure 13 # 



Research Design far Sub-Study 9 



Figure 13. 



Research Design far Sub-S tudy 9 



Treataent 



Level 



Pretest 



rosttaat 



Imbelllstied 
Lecture 



Single component 
Questions 

Multiple component 
Questions 
Single component 
Questions 

Multiple component 
Questions 



0 



0 



0 



0 



Nos*£mtmll ished 
Lee tar m 



0 



0 



0 



0 
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Internal Validity 

la an endeavor to ensure that the treatments were the eauaa of 
changes la student performance, atteatioh was directed to £ertaiti 
tttraneous variables In order to mljiiaiza or eliminate their effecta 
within the CTperiineatai design, asrt! thereby improve the internal 
validity of the dtalgtt. 

The random asstgraent of $&hj££ti to sample fgruupi and the 
subsequent random allocation of thise groups to ireataettt levels 
provided a measura of control against Jtatistlctl regreaaton- 
Random BBHigmwt mlmo protected sgsiwt the dtHMmcUtL gelMtion/ 
of subjeata and effectively guards ajatMt having $M group vlth a 
higher eatry level performance than other groupa, The tiae of change 
scores provided u Cmthmt mt ifuard against the affects of 001 
group having a higher entry level psrfowanee than the ether groups. 
Change acorea in af feet covaried any difference that may havg agisted 
at the entry point * 

Random asalgniae&t halped to dlstfiiture randomly thoaa aeudettta 
who had h%het at Lower intelXigencSi ot greater aotivattcn co 
succeed on the teata* 

External Validity 

The random assignment of students* helped to control some of 
Che potential confounding variables that ceuid Xjjalt the external 
validity of the design* Interactive af fasts between the treateaent 



and selection biases were controlled through random assignment of 
students. ■ 

Preparation of the Data 

Data for the various sub-studies consisted of pretest and pest- 
teat responses to each test ices, These responses were transferred 
from the response sheets to computer cards by an experienced key 
punch operator. The transfer of &mtm was then double cheeked for 
accuracy by comparing student responses against the responses 
entered onto the data cards, This was accomplished with the use 
of a special display program. 



the analysis of thm data was pirfmiftfed usiiig the AMDAHL 470 
V/6 computar in the Data Processing Center at T«xm ASM University* 
The punched output from the Veldman TI5TAT program was organised 
so Chat all data for each treatment within each group formed one 
set. For each student, rhe order of arrangement of the data cards 
for the computer was pretest followed by the post test* 

The data were then processed using various Veldman programs 
modified by D. G, Barker for the AMDAHL 470 V/6 computer at the 
Data Processing Center, the printout for the change scores from 
this program contained* for each dependent variable, a main suMmry 
table for the analysis of variance, in which was displayed the treat* 
ment nain effects. 



Analysis of Data 
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If significant differences beyond the *10 level were shown for 
either group or treatment Mia effects, a Seheff i multiple comparison 
teat was applied to tht means and the results were reported on the 
computer print*eut» 

In accordance with practice identified is the literature, i 
p *d ,05 indicated statistical significance. Because of the uneven 
number of students la several of the groups, a test for the homo-* 
geneity of variance was conducted to detexmine whether or not a 
violation of this assumption oi the analysis of variance had occurred- 
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CHAPTER 4 
RESULTS OF THE RESEARCH 

imimmmtml putpepsa of this reseat eh was to determine the 
influence of bilingualiM on vocational concept acquisition* To 
accomplish the purpose of the study, a series of related sub-studies 
were carried out in different geographical areas in which Mexican- 
American students were enrolled in vocational education classes* 
Each sub~study reported here was conducted to answer a specific 
research question* The re wits of the various sub-studies are 
presented in this chapter* 

Sub-Study 1: the Effect on 
Coneipt Formation of Two Presentation ftodes 

Sub^study 1 involved tbree groups of disadvantaged students * 
Blacka, Mexican^Asiierican^s and Anglo*AtflerlGans , The study was 
conducted in a high school located in Central Tesas where the ethnic 
breakdown was approximately 5% Mexican*- American, 25% Blacks , and 
70% Anglo-i^merican, Alttiotigh a stfall percentage of Hestcan^ American 
students vera enrolled, the director of vocational education for 
the district expressed a desire to know if these students responded 
in the same vmy ag nonbilifigtial students to two instructional nodes s 
one which depended largely §ti auditory reception and one which relied 
predominantly on visual gkiUs and reading level* 
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Stud^Qts win selected from vocational classes for the disadvan*- 
taged and assigned by la-tact classes to the two treatments . Classes 
were (natched in such a vsy as to randomly distribute as many student 
ability levels as possible to each treatment* Consequently s the two 
treatoeot groups were very similar In terms of mean reading achievement ? 
taath achievement* and IQ* This comparison is depleted in Table L 



Table 1 

Comparison of rreatMnft Groups According 
to Selected Student Characteristics . 





Group 


IQ 


Reading 


Math 








Achievement 


Lecture with 


83,7 


6,11 


6,25 


Overhtad Format 








Programed 


86.9 


6.16 


6.09 


Booklet Format 









Except for a non^signf least difference of 3 points In mean 
IQ score, the groups were very well matched. The mean pretest, 
postt&st sad gain scores iot thm three ethnic groups a^e presented 
in Table 2, 
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Tabl. 2 





Him Pretest, Fosttest, and Gain 




Scores for Three Ethnic Groups 




Across Two Instructional Formate 


Ethnic 


Treatment Condition 


Group 


Programmed Booklet Lecture with Overhead 



Anglo 


Pretest 


19,1 


23,9 


American 


Posttest 


33,5 


38,3 




Gain Score 


14.8 


14,5 




S 


22 


21 


Mexican 


Pretest 


14,5 


16,7 


American 


Posttest 


27,2 


37,8 




Gain Score 


12,7 


21,2 




N 


5 


6 


Blacks 


Pretest 


12*0 


16,9 




Posttest 


29*9 


33.2 




Gain Score 


16,1 


16,3 




N 


20 


18 



Is terms of gain scores » the Hexlcan-*American students were 
the only ones who performed significantly better in one treament 
condition than in the other condition. The Mexican-American 

students scored appraxittately 10 gain score points higher in the 
lecture format than in the independent reading format. The other 
ethnic groups scored almost identically in the two treatment 
conditions in terms of gain scores. Despite the small number of 
Mexican-American students involved in the study, the study confirmed 
what the district's vecation/il director had observed many times! 
that Mraican-Ameriaaa students were hindered when required to learn 
vocational concepts through independent reading activities. On the 
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other hand, when instructed in a clear , precise lecture format this 
group of students performed as vail as any group. 

Sub-Study 2: The Effects of English 
Versus Spanish on Vocational Concept Formation 

Sub-study 2 served as a pilot test of the Spaniaii Materials. 
The valve materials had been previously field tested, However* 
the field test was completed only In ^glish. Sub-study 2 4 therefore,, 
was devised to test whether the Spanish recordings were of an accept- 
able quality to use in the research. Bilingual students from a pri- 
vate academy were granted permission to participate in the pilot 
study. The students were randomly assigned to groups and the groups 
in turn were randomly assigned to the treatments, The means and 
standard deviations for the groups are presented in Table 3, 

Table 3 

Means and Standard Deviations Across 
Two Treatment Conditions: English and Spanish 



Condition Pretest Posttest Gain Score 



English X - 12*29 34.43 22*14 

SB 4.61 6.85 8.45 

N 7 7 7 

Spanish f 10.00 20.60 10.60 

SB 5.48 11.67 9.38 

N 10 10 10, 
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The mean gain scores show that learning Cook place in each 
Ifiitttnt* There was a gain score of approximately 22 points for , 
the English treatment and 11 points for Che Spanish treatment* The 
mean scores were than compared between the tvo treatment groups 
to see if there were significant differences. Veldman's program 
Anseheff was used in the comparison, the results of which are 
presented in Table 4, 



Table 4 

Analysis of Variance Across Pretest, 
Posttest, and Gain Scores for Individuals 
Assigned to English versus Spanish Instruction 



Analysis of Var lange 



Teat 


SV 


DF 


Hi 


F 


P 


Pretest 


Total 


16 


26,18 








Groups 


I 


21,51 


0.312 


0.385 




Krror 


n 








I'lJffl t I'M I 


Tin ul 


Id 


14J, 35 








Groups 


1 


737,41 


7,34 


0,013 




Error 


15 


100.40 






Gain 


Total 


16 


110,62 






Scores 


Groups 


1 


548,62 


5.74 






Error 


15 


81,42 







From the outcomes of the pilot study, it can be seen that 
bilingual students Instructed in English performed significantly 
better than students who were instructed in Spanish, Although 
thy student* involved in t\w Htudy spoke Spanish regularly with 
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cte; pfera and in their braes, their paiefQroance in this particular 
concept acquisition task was greater in English than It was in 
Spanish, On the pretest* the groups did not differ, but the groups 
differed significantly on the post^est (p < ,01)* They also 
differed significantly in terras of concept acquisition (gain scores) 
(p ^,02), 



Sub^stuely 3 was similar to sub^study 2 accept for a larger 
group of participants. The students vera selected from a rural 
school district in which approximatsly 301 of the student body 
spoke Spaniih as the predominant language in the home and with 
peers, The students were selected froo several different vocational 
classes and randomly as&lg'ie< lO W$ groups, The groups were then 
randomly assigned to the two 'tr^atuwita- The groups were excused 
from classes and reported to designated rooms where the study 
was conducted. The groups weee adstinis t^red a pretest and 1 approx^ 
imately one week later were given instruction in either English or 
Spanish and then posttested- The means atid standard deviations 
for the two tests and the gain scores are presented in Table 5. 



Sub-Study 3i the Effects off English Versus 
Spanish on Vocational Concept Formation 
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Table 5 



Means and Standard peviatians Across 
Two Treatment Conditions 



rin— it i— - - | i - - - .-- -- - - _ _- - -_ - _ - 


Condition 




Pretest 


Posctast 


Gain Score 


Spanish 


% 


7,94 


11.75 


3,81 




SD 


3,13 


8,68 


9,24 




N 


16 


16 


16 


English 


X 


7.77 


28,77 


19,0 




SD 


4,04 


11.53 


9-33 




H 


17 


17 


17 



The groups performed nearly identically on the pretest, but 
Ins truetion in English effected gain scores more than instructions 
give a In Spanish The gain scofe for the Spanish group was less 
than 4 points while the gain score for the group instructed in 
English was close to 20 points. An analysis of variance was per- 
fenaed t© determine the level of significance of these differences* 
the results of which are shown in Table 6, 



Table 6 

Annalysia of Variance Across Pretests, 
Post testa, and Gain Scores for Individuals 
Assigned to English Versus Spanish Instruction 



_Anmlysis_of Variance 
SV DP MS F P 



Pre test 


Total 


32 


12.76 










Group 


1 


0.25 


0.019 


0. 


,8872 




Error 


31 


13.16 








Poateeat 


Total 


32 


159.76 










Group 


1 


1858.18 


17.70 


0. 


,0004 




Error 


31 


104.97 








Gain Score 


Total 


32 


142.99 










Group 


1 


1901.20 


22.04 


0, 


,0002 




Error 


3i 


66.27 
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Thm analysis of variance Indicated kfcut there were highly 
significant differences in the ferforinanoM «i£ the two groups in 
terms of post test scores and gain scores* The outcomes In the 
main study vexe vwy similar to those in the pilot study; both 
experimental groups receiving instruction in English performed 
significantly better than the groups who received instruction in 
Spanish. 

Sub-Study kt Thca Effects of English* 
Spanish , and Combined English and Spanish 
en Vocational Concept Formation 

Sub-study 4 was conducted in a school in which Spanish-speaking 
students c&^riied more than 50% of the student body. The performance 
of bilingual students was compared across three treatment conditions* 
English* Spanish* mad a combined English/Spanish format, 

Students were randomly assigned to the three groups and the 
groups in turn vare randomly assigned to the three treatment condi- 
tions * The aeans and standard deviations for the three treatment 
conditions are listed in Table 7. 



8$ 



74 



Table 7 



Means and Standard Deviations for Three Treatment 
Conditions! English, Spanish, and Spanish/ 
English Combination 



Treatment 




Pretest 


Posttest 


Gain Score 


English 


K 


13,69 


22,59 


8,23 




SD 


8,12 


15,32 


9,79 




N 


13 


13 


13 


Spanish 


f 


8.46 


17,31 


8,85 




SB 


4,26 


11,13 


10.52 




N 


13 


13 


13 


Spanish/English 










Combined 


X 


10,72 


26,00 


13,21 




SD 


5.97 


13,08 


12,00 




N 


11 


11 


11 


In this sub' 


-studv, 


the students who 


received 


instruction In 



Spanish or In English performed equally well in terms of gain 
scores. The group receiving instruction in a combined English/ 
Spanish format had a gain score which was approximately 7 points 
greater than that for the other groups, An analysis of variance 
was then performed to determine if the differences In mean gain 
scores were slgnif leant, The results of this analysis are presented 
in Table 8. 
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Tab! a 8 

Analysis of Variance of Performance 
Mean Scores Across Three Treatment Conditions 



Test 


SV 


DP 


Analysis 
MS 


of Variance 
F P 


PreCeot 


Total 


36 


42.81 






Group 


2 


89.40 


2,23 0.12 




Error 


34 


40.06 




Posttest 


Total, 


36 


185.29 






Group 


2 


233.3? 


1.28 0,^9 




Error 


3* 


182.46 




Gain 


Total 


36 


124.94 




Score 


Group 


2 


155.90 


1.27 0.30 




Error 


34 


123.11 





The analysis of variance for the pretest* posttest, and gain 
scores indicated chat there ware no signif at differences between 
the trtataent groups* The mean gain sco* ^he combined 

English/ Spanish treataent was higher but not signifi utly higher* 

The combined Spanish/English format test %?as given in both 
Spanish and English^ The instruction was also given in both 
languages part in Spanish and part in English, The other groups 
received equivalent instruction but only in Spanish or in English, 

Sub-Study 5 

Sub-study 5 sought to determine the extent to which bilingual 
students could make complex associations when instructed in Spanish. 
The students who participated in the study vera given identical 
instruction in the idflgtif ication of 3 valve symbols^ 3 joint 
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symbols, and 2 pipe function symbols, The students were then 
tested to determine concept acquisition, Two test forms were 
used* One form required the students to respond to simple questions 
and another form required students to make compound associations, 
The means and standard deviations for sub-study 5 are presented In 
Table 9. 

Table 9 

Means and Standard Deviations for Pretest, 
Post test, and Gain Scores for 
Bilingual Students 



Group 




Pretest 


Poittest 


Gain Score 


Staple Questions 










(Single concept) 


X 


8.57 


14.43 


5.86 




SD 


3.35 


13.94 


12.80 




N 


14 


14 


14 


Compound Questions 










(Multiple concepts) 


X 


7,64 


23.64 


16.00 




Sb 


3.14 


13.09 


13.32 




N 


11 


11 


11 



The pretest performance the two treatmaot groups did not 
differ between the groups. There appeared to be a significant 
spread in the group differences between the mean scores for the 
pas tt est and for the gain score; therefore, an analysis of variance 
was performed to determine whether the observed differences were 
statistically significant. The outcomes of the analysis of vari- 
ance are included in Table 10, 
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Table 10 

Analysis of Variance for Two Teat Forms 



Test 





SV 


DP 


MS 


F 


P 


Pretest 


Total 


24 


10.39 








Group 


1 


5.39 


0.51 


0.51 




Error 


23 


10.61 






Posttest 


Total 


24 


198.43 








Group 


1 


522,27 


2.83 


0 , 10 






23 


104,37 






Gain Score 


Total 


24 


189,14 








Group 


1 


633.73 


3.73 


0,06 




Error 


23 


169.81 






fie group 


which received the complex tef 


it form 


scored nearly 


10 points mere 


than the 


group which 


received 


the simplified test 



forai however* the difference was not statistically signif leant, 

Sub-Study 6 

Sub-study 6 had the same purpose as sub^study 5 exempt in this 
sub-study instruction was given in Eftgliah* Students ^ho partici- 
pated In the study (which was conducted in a high school with 
approximately 30 percent Mexican-American enrollment) were randomly 
assigned to two groups* The groups then were randomly assigned 
to the two test forms, the simplified form and the complex form. 
The means and standard deviations fior the pretest, posttest, and 
gain scopes are included in Table 11, 
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Means and Standard Deviations for Pretest, 
Posttmst, and Gain Scoria for Two Test Forms 



\j>. edition Pretest Posttest Gain Score 



Complex torn X 10,15 31.46 21,31 

SD 3,18 9,81 9,89 

N 13 13 13 

Simple Form X 10,63 10,13 -0,50 

SD 4,15 7,59 8,04 

N 16 16 2,01 



The pretest performances of the two groups were almost identical 
The postttst and gain score differences were much greater. Therefore 
analysis of various was performed to determine if the differences 
were significant- The analysis of variance is shown in Table 12. 

table 12 



An&lysLi of Variance for Two Groups Across 
Pretest, Fosf^eat, and Gain Scores for Two Test Forms 



Test 


SV 


DF 


Analysis of 
MS 


Variance 
F 


P 


Pretest 


Total 


28 


13,61 








Group 


1 


1.59 


0.113 


0,74 




Error 


27 


14,05 






Poatteat 


Total 


28 


188,72 








Group 


1 


3265,22 


43.66 


0,00 




Error 


27 


74.78 






Gain Score 


Total 


28 


198.35 








C^up 


1 


3411,02 


42*98 


0,00 




hi. tot 


27 


79.36 
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There were significant differences in the two groups on the post- 
test* The differences between the two groups also applied to the 
gain scores. In both Spanish and in English* the students scored 
higher on the test forms which tested acquisition of complex 
concepts than on test forms which assessed the acquisition of simple 
concepts, 

Sub-Study 7 1 The Effects of Variable Speech Rs?:es 
On Vocational Concept Acquisition for 
Disadvantaged % Bilingual Students 

Sub*study 7 compared the performance of bilingual vocational 
students across three speech rates 90 words per minute (WPM) , 
150 OTH, and 225 WPM, All instruction was given in Spanish, The 
study was carried out In a Junior high school with about a 901 
enrollment of Mexican-American students* The students who parti- 
cipated in the study were classified as dis^^tttaged students and 
were enrolled in special vocational classes tut the disadvantaged* 
To be so classified; students must be two years beii *** grade level 
in at least two basic skills areas * 

The students were randomly assigned to two gvrour.»? y and the two 
groups were randomly assigned to the treatment conditions. The 
means and standard deviations for the groups are presented in Table 
13, 



80 



Table 13 

Means and Standard Deviations for Three 
Variable Speech Rateii in a Concept Acquisition Task 



Treatment 
Group 




Pretest 


Poattest 


Gain Score 


90 WFH 


X 


9.00 


13. 62 


4.62 




SB 


3*94 


4.94 


6.54 




N 


13 


13 


13 


150 VFrf 


f 


io.oa 


19.08 


9,00 




SB 


4.46 


11.92 


10.71 




H 


12 


12 


12 


225 WPM 


X 


9.79 


10,21 


0,43 




SD 


3.47 


6.50 


7.48 




N 


14 


14 


14 



Pretest scores for the three groups were very similar. The 
differences la posttests and gain scores seemed sufficiently wide 
spread to perform an analysis of variance. The results of the 
single claasif icaClon analysis of variance are presented In 
Table i*. 

Table 14 

Analysis, of Variance for Three Speech Rates Across 
Pxettest* Posttest, and Gain Scores 





Test 


SV 


Analysis of Variance 
DF MS F 


F 



Pretest 


Total 


38 


14,98 






Group 


2 


3-98 


0,255 0,7 




Error 


36 


13,59 




Poattest 


Total 


38 


76,76 






Group 


2 


256,21 


3.33 0,03 




Error 


36 


66.79 




Gain Score 


Total 


38 


78,36 






Group 


2 


237,69 


3,42 0.04 




Error 
* < 


36 


69,61 
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No gigni.Eieant differences were noted ir the jiQrfotaance of the 
groupi on the pretest. There were significant difference*, however, 
for the posttest and the gain scores, To further analyze these 
differences, a Schefffi test was completed for the poscrest and 
the gain scores s the results of which are presented in TsbXe 15* 

Table 15 

Schfeffi Comparison of Group Means 







tot 


Post, test 


and Gain 


Scores 






Test 


Comparison 




DF 


DIPF 


F 


P 


Fosctest 


G. PI 


GRP2 


2 


36 


-5,47 


1.40 


0.26 




GRP1 


GRP3 


2 


36 


3,40 


0,58 


0.57 




GRP2 


GEP3 


2 


35 


8,87 


3,81 


0,03 


Gala 


GRP1 


GRP2 


2 


36 


-4,39 


0.86 


0,43 


Score 


GRP1 


GRP3 


2 


36 


4.19 


0.85 


0.43 




GRF2 


GRP3 


2 


36 


8,57 


3.42 


0.04 



Seheffl comparisons of group means revealed no significant 
differences between the group means for treateent 1 (90 WPM) 
md treatment (150 TOM) or for treatment 1 (90 WPM) and treat- 
ment 3 (225 WFM) e The only significaai: difference was between 
treat ment 2 (150 WPM) and treatment 3 (225 OTM) # The largest gain 
scores and posttest scores were associated with Treatment 2 (150 WPM) 
which is the normal speech rate* 
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Sub-Study Si The Effects of Variable Speech Rates 
on Vocational Concept Acquisition for 
Non^isadvimtaged Bilingual 



Sub-study 8 compared the performance Qf bilingual, non- 
disadvantaged students across three speech rates, 90 WPH, 150 WPH, 
and 225 Instruction %raa given in Spanish to all groups, the 

only variable which was intentionally varied was the rate of 
speech. 

the study was carried out in a school with approKimately 90% 
He3cican*Am€rican enrollment. The students who participated in 
the study were selected f row regular vocational classes and were 
randomly assigned to two groups which in turn were randomly assigned 
to the three treatment conditions. The means and standard deviations 
for the three groups across pretest, posttfist t and gain scores are 
listed in Table 16. 

Table 16 

Means and Standard Dgvig clans for Three 
Treatotent Groups in a Concept Acquisition Task 



Trea twent 
Group 



Pretest Posttest Gain Score 



90 WPH X 10*00 27.33 , 17.33 

SB 6*82 8,70 10.09 

N 9 9 9 

150 WFM I 12,33 20,00 7.67 

SD 7,50 9,45 10.10 

N 12 12 12 

225 WPH I 11,64 20,50 8.86 

SD '/ 5.1 12,90 10.56 

N I* 14 14 
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Pretest scores for the three groups differed by 2 points* 
Foattest scores differed by a greater Mount so an analysis of 
variance was performed to determine If the differences were signifi- 
cant- The results of the analysis of variance are presented in 
Table 17. 







Table 17 






Analysis of Variance for Three 
Speech Sates Across Pretest, l?osttest & 


Variable 
and Gal? 




test 


sv 


Anal y 8 is 
DP MS 


Variance 
F 


p 


Pretast 


Total 
Group 
Error 


34 37,84 
2 14*40 
32 39.31 


0-37 


0,70 


Posttest 


Total 
Oroup 
Error 


34 120,14 
2 167,62 
32 117,17 


1,43 


0,25 


Gain 
Score 


Total 
Group 
Error 


34 115,39 
2 276,89 
32 105,83 


2-61 


0.09 



The analysli of variance revealed no significant differences 
batwaen the group means at the *05 level, Differences in group 
means on the gain scores approached significance with the greatest 
difference occur ing between treatment 1 (90 WM) and treatment 2 
(150 WFM) and treatment 1 (90 WM) and treatment 3 (255 WPM) * There 
wad no clear cut superiority for any of the variable speech rates, 
but a trend was detected toward the superiority of the lowest 
speech rate, 

92 



84 



Sub-^nudy 9* The Effaces on Vocational Concept 
acquisition of Two Lecture Formats 

Sub^r .d" 1 was carried out to determine the effects of two 
lecture formats on a vocational concept formation task for bilingual 
students, In one Lecture format, the English script from which 
recordings had been mads was read as a lecture to a group of 
students* In the second lecture format* the same script was fol- 
lowed but verbal embellishments were added - analogies ware included 
in the presentation and vocal emphasis was giv^ to content of 
primary importance. This lecture was less ligid and more student 
centered than the format in which the script was read as a formal 
lecture. 

All of the students who participated in the study were 
bilingual, The school where the study was carried out was about 
40% Mexico ■, American. The students for the study were randomly 
aligned to £*mr groups s and the four groups w^re randomly assigned 
to two treatoent conditions and further sub^assigned to two test 
forma, either simple or complex. The means and standard deviations 
for the various groups are presented in Table 18, 
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Table 18 

Means and Standard Deviations Across 
Pretests PQSttestg and Gain Scores 
for Two Lecture FormPts 



Treatment Test Form Pretest Posttest Gain Score 



Lee tare 


Complex Form 


\7 


8.14 


29.71 


21:36 


tfith 




SD 


1.88 


13,25 


13,50 


Analogies 




N 


14 


L4 


14 




Simple Form 


X 


12.71 


35,36 


22, S4 






SO 




3,82 








N 


14 


14 


14 


Lecture 


Complex Form 


X 


9.40 


24.60 


15.30 


from 




SD 


2.32 


12.14 


12,66 


Script 




N 


15 


15 


15 




Simple Form 


X 


9.36 


30.00 


20.64 






SD 


3,20 


11.54 








N 


14 


14 


14 



Pretest scores showed very little variability across the 
treatoent conditu^.^ or test; ferns. There was greater variability 
among posttest and seores, so a 2 rc 2 factorial analysis of 

variance was performed to detect whether these differences were 
significant. The results of the analysis of variayiGe are given 
in Table 19, 
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Table 19 



Analysis of Variance Across Two 
Test Forms and Treatment Conditions 



Teat 




Analysis of 


Variance 




SV 


DF 


MS 


F 


P 


Pretest Total 


56 


22.32 






Between 


3 


54.83 






A 


1 


15*70 


0,77 




1 


1 


73.00 


3,57 


06 


AB 


1 


75.78 


3,70 


,06 


Within 


53 


20,48 






Posttest Total 


56 


126,61 






Between 


3 


274*85 






A 


1 


390,26 


3,30 


0.07 


B 


1 


434.05 


3.67 


0*06 


AB 


1 


0,23 


0,002 


0,96 


Within 


53 


118,22 






Gain Score Total 


56 


126,03 






Between 


3 


153,16 






A 


I 


236,84 


1,91 


0,17 


B 


1 


161,15 


1,30 


0,26 


AB 


1 


61,50 


0,49 


0,51 


Within 


53 


124,49 






Hone of the main effects 


or chm interactions was 


significant 


although several of them approached significance. In 


all instances 


in which the main effects 


approached significance, the 


t simple 



effects were compared with t teats, These meanft too approached 
differences that were significant but fell short of the ,05 level. 
Definite trends were detected! however, On the post test scores » 
the treatments and test forms both were less than ,01 from hmmg 



significantly different. 
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Conclusion 

Originally, studies had been planned which examined the effects 
of Spanish labels on concept formation since several studies have 
shown that labels in English assist Imgllsh-speaklag students to 
acquire concepts* Materials were prepared with Spanish labels 
and a brief pilot test was planned t Bowever, it was learned that 
the Spanish students who were to participate in the study could 
not >:ead Spanish except at the mofeit eleaentary level* certainly 
not at a level involving a technical vocabulary* The stady was 
to be conducted in a school with a high concentration of Mexican- 
-American students; but the leaders of the school requested that 
the study not be conducted because the students would not be able 
to read the Spanish Materials* We found this to be true everywhere 
that ws were permitted to conduct our sub-studies* Only a small 
minority of Jtexiean-toerican students* we ware repeatedly Cold, 
are capable of reading Spanish to the extent that they would 
benefit from r^Ading technical mater ijil in Spanish* Many Mexican- 
American students have limited reading ability in either English 
or in Spanish, The application and implications of the data 
presented In this chapter are discussed in Chapter live. 
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CHAPTER 5 



DEDICATIONS OF THE STUDY 



In this study, selected variablee ware examined to determine 
their influence on the vocational concept acquisition of bilingual 
students. The purpose of the study vas to gain insights into 
effective strategies for teaching vocational concepts to students 
of iiaitad English-speaking ability* 

the Education Amendments of 1976 and Technical Anendments of 
1977 earmark an unprecedented amount of federal fundi to bilingual 
vocational education* In Fiscal Year 1977 p for examplei 60 million 
dollars of discretionary funds trill be expended on the development 
of bilingual vocational programs. In addition there will be fundi 
available for bilingual vocational education under other sections 
of the Act* There are sany factors * however, which will seriously 
hinder the effectiveness of bilingual vocational programs, First* 
there is not as aceep table definition of bilingual vocational 
education nor are there clearly stated purposes for bilingual 
vocational programs. 

Some consider the purpose of bilingual vocational programs 
to prepare students to f unction "vocationally" in two languages. 
The bilingual secretarial training programs in Brownsville, Texas 
are representative of this interpretation of bilingual vocational 
education. Some think of bilingual vocational programs as those 
in which students art taught the names of technical terns and 
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trade processes in two Languages, enabling the trainee to work in 
industries where a language other than English is vsid and giving 
the trainee assurance that his native language is regarded as an 
important part of the local culture, Others ' consider bilingual 
vocational programs to b# rOTedial in nature^ to assist the limited 
English- speaking to receive vocational instruction in their pre* 
dominant language (a language other than English), mere are vary 
tm of these programs dt the secondary level but several of them 
have been established at the post secondary level. These programs 
resemble manpower development programs in many ways* Federal 
legislation dealing with bilingual vocational pregraM focuses 
primarily on the needs of the limited Ingiish**spe4kitii> because 
this group is vulnerable to high rates of unemploynent and under* 
employment, A major problem at this time, however, is the lack of 
clearly define goals for bilingual vocational programs, 

Although there is a substantial commiteent off federal dollars 
to bilingual vocational education, there are no clearly defined 
outcomes to be achieved through the use of these funds* Until 
clearly defined goals and definitions are available* the long term 
Impact of research, personnel development s program Innovation, and 
curriculum development will continue to be ^hit or miss ,, # This 
research attempted to establish whether instruction of bilingual 
students, many of whom were of limited English-speaking ability, 
benefit significantly more from instruction in Spanish than from 
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instruction In English* In one senae, the research was an attempt 
to determine if tha instructional mattfi^ls that are being trans- 
lated from English to Spanish (and ether languages) vLll signifi- 
cantly improve instruction for limited Engliari-speakiftg students or 
will emd up as stock piles of largely unused shelf material. Further, 
the research sought to determine the influence an concept learning 
of yariabltfl that can be manipulated under normal instructional 
conditions. 

Implications of Sub-Scud? 1 

If bilingual vocational programs ate to focus on the needs 
of persons with limited English-speaking ability*, then It is 
imperative to know the effect that various instructional approaches 
have oe the vocational concept learning of bilingual students. 
3uh*afcvdy 1 was carried out in a eonatmlty in vhich Stagiest*- 
Americans comprised about 10% of the total school enroilifitnt* 
This percentage is typcial of many comsmotties in Taigas, Neverthe- 
less, this is a very significant number of students when one con- 
siders the hundreds of oomunities which hav# approximately this 
number of bilingual students enrolled > many of who have llmted 
English-speaking ability. 

The study compared the performance of disadvantaged bilingual 
students (two years below grade level in reading and one other 
basic skill area) in two Instructional arrangements, a group lecture 
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with overhead transparencies and an independent ^tfldlng format, 
Visual illustrations f©r the two groups ware identical, rnxd thm 
scripts contained the same infoirmation though the written material 
was modified slightly in order for the material to ha contained 
In the programed booklets* 

The performance of three ethnic groups in thp, two instructional 
arrangements was studied* In teras of gain scores Anglo-Americans 
performed almost identically in hath instructional formats, Blacko 
also performed as well in one format as the other, The Mexican- 
American students, however s performed signlf leant \y better in the 
lecture with overhead transparencies arrangement than la the 
programed booklet which was read independently. The jjiplicttions 
of this outcome must be considered in light of the small number 
of Hispanic students who participated in the study, Howaver, the 
percentage oi Mexiean^Affieriean students in this study Is repeated 
in hundreds of eoraunitiss and, therefore s should not b£ overlooked 
in bilingual research within the context In which these students 
participate daily in educational settings e It wa§ found that thega 
students do not perform as well in circus tanees vhich require 
independent reading as in circumstances in which concepts are 
presented la a vtry diract and claar manner. Hie M«icaQ*Americaa 
students scored several points less than the Anglo-American students 
in the independent reading arrangement but scored aquall^ well as 
the Anglo*Amtfican students in the active lectura format * 



92 



Teachsrs need to be cognizant of the effects on learning of 
activities which require reading, Reading exams independently tfay 
Significantly impede the performance of Mexican-American students 
especially those who are below grade Level in rending as ware all 
of Che students who participated in this study. It is iopertant 
to recognise, too f that the lecture given in this study had clearly 
Illustrated visuals and was vary clear and direct in the information 
presented. In this study, students with limited English-speaking 
ability benefited significantly from the instruction that was very 
direct, that repeatedly emphasised critical properties of the 
concepts being taught* and that allowed the students to practice 
what was being learned prior to final assessment. 

Implications of Sub-Studies 2 and 3 

Sub-studies 2 and 3 were identical except they were carried 
out in different comunities. All the students who participated 
in the studies were Mexican* American* Hany of them were experi- 
encing trouble in high school* (As pointed out in Chapter 1, more 
than one half of the Mexican-American students in Texas fall to 
crapiete high school,) 

In the school in which the main study took place (Sub-study 
2 was a pilot study), Mexican- Americans represented about 25% of 
the school population. The vocational director for the school 
indicated the Hexican-Araerican students predominantly spoke 
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Spanish with their Mexican-American peers but preferred to be 
instructed tn English in the school setting , The performance of 
the students reflected this preference* la both schools, the 
groups which were instructed la English scored significantly 
higher on poattestfl than did the Spanish instructed group. The 
groups tested the game on the pretest ^hich indicated that they 
were about equal In previous knowledge of t:he subject mittsf, 
The implications are rathev straight forward for the two 
sub-studies. Msxican-Amsricari Ttudents nay ba hindered rather than 
helped by instruction in Spanish. The study ean be replicated 
with the materials provided in this final report. In some 
communities* the outcomes may favor Spanish materials, hut in 
many cowsunitles it is likely that English instruction will be 
superior. This la the language that many of the Mexican-American 
students prefer for instructional purposes* possibly because it 
is less segregations! than Spanish instruecJon would be. 

Implications of SubHStudy 4 

Sub^study 4 was carsied out in a school in which K^ican- 
Americans comprised the majority of the school population, followed 
by Blacks and a small percentage of Anglo«Amer leans. Randomly 
selected groups of Mexican- American students wmrm assigned to 
three different language conditions! instruction in English, 
Spanish* and a combination of English and Spanish. There were no 
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significant difference! between the groups in tarns of pretest, 
posttgst, of gain scores* The highest gain score was obtained 
by the group which received a combination of Spaniah/Ingiish 
instruction* 

Upon completion of the study, the students were asked their 
preference of language for instructional purposes. Virtually all 
of the students expressed a strong preference for instruction in 
English, The expression of preference for English instruction 
and the failure of Spanish instruction to result in significantly 
greater learning imply that additional research is needed before 
millions of dollars of ...bilingual vocational funds are expended 
on Che development of progress and materials which in fact may 
have only minimal if any effect on the improvement of learning of 
persons who have limited English-speaking ability* 

It should be pointed out that the materials used in this sub- 
study (metal threaded fasteners) differed from the materials used 
in siub-studits 2 and 3 (plumbing symbols), The groups were learning 
concepts to which they at least had some prior exposure whereas 
the sub^studias which found a superiority for English Involved 
concepts to which the majority of the students had no prior 
exposure. With vaguely familiar concepts and materials, instruction 
in either English or Spanish may be equally effective* But in 
more difficult and less familiar material, instruction in English 
may prove effective because it is the language MeKican^Ameriean 
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students are accustomed to for instruction and it is the language 
that most of them read* 

Implications of Sub*3tudies 5 and 6 

Sub^studies 5 and 6 dealt only with one language, InstruotioEi 
ixi sub^atiidy 5 was given entirely in Spanish and instruction in 
sub^study 6 was given in English, f i*he purpose of the two studies 
was to investigate the extent to which 5paniah-*3peaking students 
dif fared on two teat forms ■ One test form asked single concept 
questions, Samples of these questions aret (1) lf saiect the gate 
valve"! (2) "select the valve that is connected to cold water 
pipes", and <3) "select the valve connected to pipes by ioidered 
joints"* The second teat form asked complex questions such as 
(1) "select the globe valve connected to hot water pipes by soldered 
joints 11 or (2) "select the gate valve that has been threaded to a 
cold water pipe". To answer the first sat of questiona, the student 
needed only to have formulated a single concept. To answer the 
second sat of questions * she respondent needed to have laarnsd 
three independent concepts and the relationship of the th«e# 
The study was carried out to determine the extent to which bilingual 
students were able to make the complex associations* It wa not 
possible to conduct the study in a single school mo two separate 
studies were eondueted s one in English and one in Spanish, 
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In the siibs 9 £Udy conducted in Spanish, the students assigned 
to the test fo^ tfhich had complex test questions scored higher than 
those given tft a gjffpli test form, This order was repeated in the 
sub-study in tfh^ c fr instruction was given in English. In the latter 
instance* th@£^ a significant difference favoring the group 
which was giyg& th^ complex questions. 

the trwo gt^fitudlea would need to be replicated before any 
conclusions e £ fl b£ E *ad € * Th € groups received Instruction that was 
as Identical $& 0 (ie can give In a non-clinical setting* Possibly 
the complex qu^^ous required students to attend more closely to 
the task at ***d hence perform better overall. Again, it 

could be that a %re*in factors were o^wlooked by the experimenters* 
The nans vera ^lintstered in different rooms because the questions 
were read to ^tutjents. There nay have been factors which 
distracted th# * taints* » especially In the one English group which 
failed to shotf tain score. Because the students were randomly 
assigned to th g t^awsnt groups » it is highly unlikely that one 
group had high # ^ ability students than another. 



Sub-studi^ 1 And 8 were made in schools In which Mexican- 
American stude^s comprised 90% of the student body. The purpose 
of the studio to determine if bilingual students are affected 
In the sane mgf^f by variable speech rates as non-bilingual students 



Wlicatloag of Sub*Stu£les 7 and 8 
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are. Previous studies have shown that time compressed speech does 
not adversely affect comprehension atid has numerous advantages for 
individualized and group instruction because it permits more 
information to be covered in a sat tla© period (Barry, 1976)* 
Studies comparing the effects on learning of time compressed speech 
(rapid speech), normal speech (about 150 words per minute^ WPM) 
and tise-expanded speech (auh-norinai speech rafcas) show no 
aignif leant differences in many studies for normal a»d rapid 
speech rates with subjects of normal intelligence g Barry (1976) 
found no significant differences across three speech races for 
disadvantaged students* One sub-study replicated Barry f s pre- 
vious study but was conducted in Spanish with bilingual disadvan- 
taged students. The second sub-study replicated Barry's study 
but did not involve disadvantaged students* 

In sub- study 7, the bilingual, disadvantaged students per* 
formed similarly on the prates t s but differed significantly on 
the posttest and In terms of gain scores - The normal speech rate 
urns superior to the rapid speech rate but not superior to the slower 
speech rate* In sub^study 8, there were no aignlf leant differences 
between the groups although the gals sco^e for the alow speech rate 
group was nearly 10 points higher than that for the normal and ex* 
panded rate* Unlike many o£ the speech rata studies conducted in 
English, there were no disadvantages Imposed by the slow speech 
rate in Spanish* Nor was there a clear cut superiority for any 
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particular speech rate. Learning took place for all rates of 
speech, the non-disadvantaged atudents obtained higher scores 
than the disadvantaged students at all speech rates, At soma speech 
rates* there was a significant difference favoring the performance 
of the non-diaadvantaged students, 

The implications of these findings are that bilingual students 
can receive instruction using compressed speech or expanded speech 
whin such instruction is advantageous * Disadvantaged bilingual 
students may benefit more, however, from normal gpeech rates when 
instruction is given in a language other than English, 

Implications of Sub-Study 9 

Sub^study 9 sought to determine the Influence on vocational 
concept acquisition of two lecture styles - a formal, read lecture 
and a lecture covering the sane materials but wish analogies and 
vocal emphasis used to stress content of special Importance, 
Bilingual students were instructed in English and tested at two 
levels of comprehension as in sub^studies S and 6. 

the data was analyzed using a factorial analysis of variance, 
In terms of gain scores, there were no significant differences for 
main effects (treatment or test form), nor was there significant 
interaction. Unlike sub-studies 5 and 6, students performed 
equally well with bsch test forms with non*gigni£ leant higher scores 
for the simple test form, 
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Learning was highly significant for both groups, the students 
in this Bub-atudy performed touch better in the live presentation 
arrangements than in the passive f pre-recorded arrangements which 
were studied in the same school district (sub-study 6) and covered 
identical information* Additional pre-planned comparisons ar£ 
needed between live presentations and pre-recorded presentations 
for disadvantaged bilingual students* Tt would appear from this 
aeries of sub-studies that live presentations result in greater 
learning than thm passive , pre-recorded presentations * 

Conclusions of the Research 

la this series of studies! two types of concepts were taught, 
metal threaded fasteners and plumbing symbols. In the various 
sub-studies involving the learning of metal threaded fasteners , 
there was no clear cut superiority for instruction in English or 
instruction in Spanish* for the sub-studies in which plumbing 
symbols were learned (a sore abstract and complex task) 9 there 
was an overall superiority for instruction in English, Is both 
languages as instructional variables were manipulated (rate of 
speech, test format! etc.), learning was affected. This indicates 
that learning ean be inproved and brought up to a high criterion 
level provided that appropriate variables are controlled in the 
optimum manner- 
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£>»e of the principal things chat should be r&meiabered 
about the ©utcomia of this study is that the studasits ^ho partial- 
pa ted in it came from many different regions aad different popular 
tion eooeaatf atiofis - Students from schools having a (fetiean-Arasriean 
enrollment of 1QI or leas and schools having a HeElGan-Aneriean 
enrollment of mozm than 90% participated in the gt-udy. The 
students cast from rural schools and setrapolitari schools. Regard^ 
lees of the axsa of the state, howivtr, there was tie superiority 
for instruction in Spanish* Students from schools vrhere Mexican- 
Americans repiaaintad a minority of the enrollment (ptedoninantiy 
the schools the greatast distance from the Maxiati botder) per formed 
la Spanish leas efficiently than the 3panish--sp§akiag students from 
schools in vhich Spanish~apeaking student! comprised a sajority 
of the enroilsiiQt* 

Many of t ha students in acheols where Spamish^sfeaking students 
were in the minority expressed a definite praferenee fer instruction 
in English, In several instances, students wire very vocal about 
Chair preference -for instruction in English. Some students pointed 
out that only "wit baeka ff (Ulugal aliens f roa Mexico) needed instruc- 
tion in Spaniah* 

Teachers vara divided in their opinions about the need for 
bilingual instruction, but the majority of then indicated that 
high school age students of limited Hnglish^epaaldjag ability are 
not helped much by bilingual instruction except In the case of 




reeect immigrants who aggressively seek to leiia to speak English* 

Learning technical terms in a combined Spanish and English 
iOTumt can be accomplished and in this study was highly successful* 
Ho%?eve3E s i§ny teachers and industrial persons alike indicated that 
tacjmical terms (except for very common twos) often are only 
transliterated from one language to the other, Several of the 
tecligiical terms which we translated f torn English to Spanish would 
sot fee translated In the &mm mmxmw if the translation had been 
fiNOT English to Tex-Mex* 

Another problem encountered in this study was the differences 
in dialect from one region to another. 1ft one community s the 
students listened to our Spanish tapes far only moments before 
saying "that's the Spanish they speak in El Paso, not here 1 ', 
Quita so* The individual who made our tapes Isarned to speak 
Spanish in II Paso* This individual had a PluD. degree in Spanish 
(mcierm languages) and assured us that the dialects were somewhat 
suparf iscial in nature but were perceptible in terms of vocal 
accents and so forth f%oa one tegion Co aaother* The point 1st 
that persons who seek to translate materials from English to 
Spanish must consider that Spanish like English may differ in some 
respects horn region to region^ Again, this is not saying that 
bilingual Instruction is of no use but it is one more factor that 
should bt considered when programs to assist the limited English- 
speaking are being developed. 



102 



There is a definite need to assist all special needs groups to 
derive mwtaua benefit from vocational education * But to do this, 
there mat be specific goals for activities that are undertaken, 
la addition there must be clearly defined problems* The high 
drop out rates i the high fates of uowp lament and undefraploynent 
of Spaniih^spesking persons constitute a definite probles, But it 
is set clear what the basis of the problem is, and it if certainly 
not known whether vocational education is the solution to these 
problems. Like many manpower programs for the economically dis- 
advantaged, vocational training alone say not be sufficient to 
increase the quality of life (or earned income) for certain persona, 
This in no way implies that bilingual vocational programs are 
unnecessary hut sueh programs should he realistically planned 
with total services - guidance and work study progrma must be 
provided as well as specific instruction In the preferred language 
of the stud rati 

Finally, this study confirmed mmf of the findings of previous 
concept learning studies which are, susunariied in the mini-report 
appended to this final project report* 

RecoGsaeodationa for Further Study 

For persona wishing to examine the influence oil concept 
learning of particular variables, the materials developed for this 
study can he used. The portions of the materials and tests which 
are not included in this final report can be harrowed far copying . 
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The infraction of traits and various instruetlotiai conditions 
should be studied provide thai: the resMreiiera have access to 
student data (something that was not available of not stiff iolently 
complete for use in this study). 

For studettta who caa rtad Spanish effectively, various studies 
could be plann#d* Origiaallyi this project sought ts determine the 
impact of labelling itws la Spanish aftd Eagliah^ but the students 
did not read Sproish well enough to carry out thesa pactions of 
the study as planned* 

Research is needed to determine the long term impact of 
various bilingual stratagies* Also, there is a need ta identify 
the goals of bilingual vocational education, goals vhiah can 
laprove the leval of voaatiOBal skill acquisition for persons 
of limits togiish-spMkliis ability* 

Research la needed t© determine the long term impact ©f 
inatruction that is clear f direct and based on effective principles 
such as those identified in the concept formation litirature. 
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APPENDIX A 



Instructional Materials Used In the Study 

1. Visuals for selected screws and bolt 

2, Visuals for plumbing symbols* 



Included In sleeve attached to back coyer, 
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3 4 
NO YES 




5 6 
YES NO 
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APPENDIX B 



Test Instruments Used In the Study 

1, Pretest for screws and bolts (English version)* 

2, Posttest for screws and bolts (English version) 

3, Pretest for screws and bolts (Spanish version)* 

4, Posttest for screws and bolts (Spanish version)* 

5, Pretest for plumbing symbols (English version)* 

6, Posttest (Form l* t Form 2) for plumbing symbols 
(English version) 

7, Pretest for plumbing symbols (Spanish version)* 

8, Posttest (Form l f Form 2*) for plumbing symbols 
(Spanish version) 



* May be obtained upon request from the Center for Career 

Development and Occupational Preparation* College of Education, 
Texas ASM University, College Station* Texas 77843* 
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an ENCOUNTER activity V 
: o I I • g e o f Education 




form2 




SELECT THE FILLISTER HEAD CAP SCREW, 




CD 





■-- — — — — — — — 

SELECT THE HEXAGON HEAD BOLT. 



cm 




ABC DE ABCOE 



TTsiLiCY THE ROUND HEAD MACHINE 
I SCREW. 




SELECT THE ROUND HI AD MACHINI 
5 I SCREW. 





4 I fiillCT THE HEXAGON HEAD BOLT. 




I I 



0 £ 




SEUCT THE FILLISTIR HEAD CAP SCREW. 
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03 
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SELECT THE FILLISTER HEAD CAP SCREW. 







SELECT THE ROUND HEAD MACHINE 
SCREW. 



4T> CO 



C 0 




10 



SELECT THE ROUND HEAD MACHINE 
SCREW. 



SELECT THE HEXAGON HEAD SOLT. 







r — I CE 





14 I SELECT THE ROUND HEAD MACHINE 
SCREW. 





_ SELECT THE ROUND HEAD MACHINE 
15 I SCREW, 






SELECT THI HEXAGON HEAD BOLT 




17 i SELECT THE FILLISTER HEAD CAP SCREW. 



ED en 



C D 



18 IsiLECTTHI FILLISTER HEAD CAP SCREW, 
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19 I SELECT THE HEXAGON HEAD BOLT, 







A 8 C D E 



21 JSiLICT THE FILLISTER HEAD CAP SCREW. 
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20 I SELECT THE FILLISTER HEAD CAP SCREW, 






A 8 C O E 



22 I SiLiCT THE ROUND HEAD MACHINE 
1 SCREW. 
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SELECT THE HEXAGON HEAD BOLT. 




26 



SELECT THE FILLISTER HEAD CAP SCREV 







m I SELECT THE ROUND HEAD MACHINE 
y SCREW. 



SELECT THE HEXAGON HEAD BOLT. 
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vis 



30 I SELECT THE ROUND HEAD MACHINE 
SCRIW, 
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39 I SELECT THE HEXAGON HEAD BOLT. 
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41 I SELECT THI FILLISTER HEAD CAP SCREW. 







SELECT THE HEXAGON HEAD BOLT. 
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SELECT THE ROUND HEAD MACHINE 
SCREW. 




A 1 



42 I SELECT THE ROUND HEAD MACHINE 

SCREW. 
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PLUMBING SYMBOL POSTTIST 
Multiple Component Questions 
Ingliah 
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Select the glebe valve connected to pipes by soldered joints. 
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a - 


N- — 


b 




tx 

€ 


V 


d 






Select the gate valve that is connected to cold water pipes by welded joints. 






9 — » 


OK 




x 






Select the gate valve that is connected to hot water pipes by soldered joints 


X 




b 


c 




X 

d 




x> 

4ft 


\ 

elect the globe valve connected to cold water pipes by soldered joints 


X 

o 




b 




X 




d 




- 

Xf 


ilect the globe valve connected to hot water pipes: 


XI 

e 
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i j 


X 

e 




X 

_ d 


K « 


X- 

A 


lect the valve that is connected to hot water pipes by soldered joints. 
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X 




X 
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... .. € 


0 
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H 7. Meet the globe valve with welded joints. 
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8. Select the valve that Is connected to cold water pipes by threaded joints. 







N— — 




L 



9. Select the safety valve that 1s connected to cold water pipes by welded joints, 

f5<£ -t^t oo- -tx 



10. Select the gate valve th at 1i eennected to hot water pipes by threaded joints, 
101 








11, Select the safety valve that is eonneetad to cold water pipes by threaded joints, 




■ "D^dh -IMC 



1 2, Select the safety valve connected to pipes by welded joints. 




i>s<k.-cxi- -m X 
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Select the safety valve that Is connected to cold water pipes, 
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0 



Select the safety valve that Is connected to hot water pipes by welded joints. 





jtlect the globe valve that Is conflicted to pipes. by threaded joints. 



>w- -o<i- t^h <xy -exj- 

— ^ — M« £ d > 



sleet the globe valve that Is connected to cold water pipes by welded jo1 nts 





tect the globe valve that is connected to hot water pipes b y threaded joint 





d 




I act the valve that is connected to cold water pipes by welded joints. 
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19. Select the globe valve that Is connected to hot water pipes by welded joints. 
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cx 
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20. Select the safety valve with soldered joints. 
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21. 


Select the valve that is conn 


eeted to 


hot water pipes by welded joints. 
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22, Select tlie gate valve thatt Is connected to cold water pipes. 
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DX 
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tx 



23. Select the gate valve eonnect&d to cold water pipes by a threaded joints. 
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24. Select the safety valve that Is connected to hot water pipes by soldered joints. 
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Select the globe valve that Is connected to cold water pipes by threaded joints. 
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Select the globe valve that is connected to hot water pipes b,y soldered joints. 
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Select the safety valve that .is connected to wter pipes by threaded joints* 
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31. Select the gate valve with threaded joints, 
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cx 
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32. 


Select the yalve that Is conflicted to cold water pipes by soldered joints. 
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33* Select the safety valys that is connected to hot water pipes, 
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34, Select the safety valyt that Is connected to cold mt%r pipes by soldered jointi, 




35* Select the globe valve that Is connected to cold water pipes, 
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36. Select the safety valye that is connected to hot water pipes by threaded joints. 
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•elect the gate valve that 1s connected to hot water pipes. 
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PLUMING SYMBOL POSnEST 
Single Component Qu#atlot»a 
Spanish 
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3. SELECaONE LA VALVULE DE i NTH ADA QUE ESTA UNIOA A LAS TUSiRIAS Dg AQUA CALIENTE POK MEDIO Of SOLDADURA OLANOO. 
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4. SELECdONE LA VALVULA QLQBO UNIDA A L 


A TUS1RIA BI AQUA FBIA P0R MEDIO SOLDADURA BLANDO, 
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S, SSLEcaOMK LA VALVULA QLOBO UNIDA A LA TUSiRIA 01 AQUA CALIENTE. 
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& StLlcaONi LA VALVULA QUI ISTA UNIDA A LA TUB^rTa Si AQUA CALIENTE POR MEDIO OI SOLDADURA BLANDO 
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ja, WLieooNe la valvule oe seouwio^ o qui mta unida a la tubirTa di aqua fhTa. 

|13| 
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M. SiUeWOWi LA VALVULA PI gEQUBIPAB PUB ESTA UNIDA A LA TUitBiA Ol AQUA CAUINTI FOR Ml 



BIO Dg SOLDADURA AUTOQENA. 



'-^<>- HCXH- H><3 





is. sauieqoNe la valvula be olqbo oui i sta unid a a las tuiirTai wr medio pel sist ema Dt roscas. 
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IB. SiHttiO Nl LA VALVULA 31.080 out ESTA UNIPA A LAS TUBE Rf AS 01 AQUA FRTA IKifl MEDIO BE SOLDA DURA AUTOQEWA 
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17. SBLECC10HE LA VALVULA GLOBO CUE ESTA UMIOA A LAS TUBERfAS Bt AQUA CALIENT! MR MEDIO DEL SISTEMA Oi 



ROSCA 




it. WLieaowi la valvula qui esta uniba a las tueerTas be aoua pria por medio oe soloaoura autSqina. 
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IB. MLIeSlflNl UA VALVULA 01 GLOW QUI EST* 
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UNiDA 



— LA TUflBB ^ PB * q "* CALIIWT1 POB MIPIQ 0E SOLOAOUWA AUTOS 6NA, 




m MUWWIl LA VALVULA 01 MOUMBAD UNIDA TOR SOLOAOUBA I 




LAN DO. 




g^ggggg LA VALVULA QUI ISTA UN.P A A LA TUilmA 06 AqUA CAL ItNTE FO B MEO.O Di BOUMDUIU AUTOGENA. 
21 
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a, mLBmmm la valvula oi intraba qui esta unida a la tuberTa di aqua caliimti for mioi© pi ^lwpura autmina, 




SltiCCJONC LA VALVULA QLQflQ QUI ESTA UNIDA A LAS TUBIrTaS DE AQUA FrTa PGR MEDIO DI L SISTIMA Of ROSeA, 







27. ^UMWie LA VALVULA DI EMTRADA OUR EST A UNIDA A LAS TUiiflTAS Of AOUA POB MEDIO BE SOLOABURA BLANDO 

(27T 




m ^LIWIQHi LA VALVULA QLQSO QUI ISTA UNIDA A LAS TUBIrTaS DI AQUA OALIINTi POR MEDIO Dt SOLOADURA B LAN DO. 






SgLECCf ONg Ug VALVULA QUI OTA UNIDA A LAS TUB1RIA3 PI A QUA CALI1NTI PQR MEDIO OIL Sim MA DI ROSCA. 




3Ct WlgCClOUg LA VALVULA 01 SIQURfDAD QUI ISTA UNIDA A LAS TUBErTaS DE AQUA PQR MI0I3 DEL StSTIMA Dt ROSCA* 



w, tmeaow, la valvula oi mtbaba con unionei 



DE ROSC A. 
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ttuwctt, la yfc w out gm umida a , A n,,^ 0e AQUA ^ „ g me 



DIP DE SeLPAOUflA OLANDO. 





MLMOONg LA VALyULA 61 SiflUftlBAB QUI ESTa 



UNIDA A LA TUBERiA DE AQUA CALiiNTi, 




K MUWOWI LA VALVtlLA Pi SECHjMBAB QUI 



BTA UNIDA A LA TUBErTa Dm Afl. .1 edT« MM|<) 



PeSOLBAOUHA ■LANOO. 




mMmmu la valvula m q », w que unipa a u p> ^ ^ 




ILMlaOW, LA VALVULA 01 S1 WW ,0AD QU , ESTA UK.Di A LA TUBERIa 




BE AQUA CALIENTE MB MEMO P,L SISTEMA 01 fiO&ZAS. * 
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APPENDIX C 

Scripts for Instructional Materials Us#d In thi Study 

1, Belts and screws (English version) 

2, ftolts and scrws (Spanish version) 

3, Plumbing symbols (English version) 

4, Plumbing symbols (Spanish version) 
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Script for Round Head Machine Screw 

Lock at Box A where you will sea a Round Head Machine Screw. 
To tell the Round Head Machine Screw apart from other screws and 
bolts, you should look for: 1) a head that Is slotted and rounded 
on top, 2) a bearing surface that forms a right angle with the 
body, 3) threads that go nearly all the way up the body, and 
4) a flat base* 

In Box B you can see that the top of the Round Head Machine 
Screw 1s rounded. 

Observe In Box C that the head of the Round Hgad Machine 
Screw can have either a slot cut through the head* or a cross 
shaped recess cut into the head. 

Look now at Box D, $tet1ce that the underside of the head 
which we call the bearing surface Is flat, and forms a right 
angle with the body* 

The figure in Bos E shows that tha base of the body Is flat, 

Look now at Box F, Can you see that the threads of the Round 
Head Machine Screw go nearly all the way up the body to * ie head? 

Notice in Box i that the Round Head Machine Screw can be long 
or short, wide or narrow, It can be made of bright steel, 
aluminum, bronze* copper or brass, and can therefore be of 
different colors, However, It will always have: 1) a round head 
that is slotted and rounded on topi Z) a bearing surface on the 
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underside of the head that forms a right angle with the body, 3} 
threads that go nearly all the way up to the head, and 4) a flat 
base. 

Turn now to Boh Can you see that numbers 1 and 2 are 
somewhat the same? Notice that they both have flat basis \ they 
both are threaded nearly the full length of the bddyi they both 
have bearing surfaces that form right angles with the body. Number 
1 has flat sides around the head and no slot. Because of this, 
number 1 Is not a Round Head Machine Screw, 

Mow look at Box I, Both screws look much the same: they 
both have flat bases; tftey both have round slotted heads; the 
bearing surfaces of both form a right angle with the body. 
However* number 4 is threaded only part way up the body and for 
this reason* cannot be at Round Head Machine Screw, 

The f crews shewn In Box J have some parts In eonmon also: 
th^y both have flat bases; they both have bearing surfaces which 
fomi right angles with the body! and both heads are rounded. 
However* there are some differences; the threads on number 6 do 
not go nearly to the top of the body* Furthermore! there 1s no 
slot in the head and It has a square neck. Number 6, therefore, 
cannot be a Round Head Machine Screw. 

Box IC also shows two screws which look much the samei both 
have threaded bodies; both have bearing surfaces which form right 
angles with the body; both have slots In the heads; and the tops 



185 



of both heads are rounded, However, the bile of number 8 is not 
flat* so number i cannot b€ a Round Head Machine Screw, 

Look now at the screws In Box L- Can you see that none of 
them Is a Round Head Machine Screw? Number 1 does not have threads 
which go nearly to the head; the bearing surface of number 2 does 
net form a fight angle with the body; number 3 has a pointed basei 
number 4 has a cylindrical head; number S has no slot In the head. 
Each of these screws has something thai tells us why It should not 
be called a Round Head Machine Screw* 

Look at Box M, The screws shewn here are all Round Head 
Machine Screws because they all have* 1) a flat base* 2) a 
body which 1s threaded nearly to the head, 3} a bearing surface 
which forms a right angle with the bodyi and 4) rounded heads 
that are slotted* Each example In Box M has all of the parts 
that t Round Head Machine Screw should have. 

In Box N you can see different kinds of bolts and screws. 
With your pencil* eneirclg all those which you think are Round 
Head Machine Screw, Then write on the line below the box, the 
letters of all those you encircled, (READER: 45 second pause,) 
See if you have written these letters; D* F, H, I 9 i K. If you 
have all five listed and no others p you get a perfect score* If 
you missed seme or put some down that are not Round Head Machine 
Screws, look over the ones you missed and see if you can tell why 
they are not Round Head Machine Screw, 
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SeHpt for Fillister Head Cap Screw 

Look now at Sox A where you will see a Ft Ulster Head Cap 
Screw. To tell the Fillister Head Cap Screw apart from other 
bolts and screws you should look for: 1) a cylindrical head that 
is slotted and slightly rounded on top, 2} a bearing surface that 
forms a right angle wf th the body, 3} threads that go part way 
or all the way up the body, and 4) a flat base. 

In Box B* you can see that the top of the Fin liter Head Cap 
Screw Is slighty cur-wed or rounded. 

Observe in Sox C that the head of the Fill liter Head Cap 
Screw Is cylindrical, or shaped like a drum. 

Look now at Box D. Notice that the underside of the head 
called the bearing surface, is flat. We can say that the bearing 
surface forms a right angle with the body. 

Look at Box E, Recall that the threads of the Fillister 
Head Cap Screw can either go part way up the body or all the way 
up the body to the head. 

Now look at Box F. Here we can see that the Fillister Head 
Cap Screw can be long or short* wide or narrow. It can be made 
of black steel, bright steel, aluminum, bronze, copper or brass, 
and* therefore, can be different colors. However, it will always 
have: 1) a cylindrical head that is slotted and rounded on top, 
2) a bearing surface on the underside of the head that forms a 
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right angle with the body, 3) threads that go part way or all the 
way up to the head, and 4} a flat base, 

Turn now to Box fi. Can you tall that numbers 1 and 2 are 
somewhat the same? Notice that they both have flat bases; they 
both are threaded the full length of the body; tto&v mth have slots 
In the head. Number 1 has a bearing surface tmst igm% a right 
angle with the body, but number 2 has a bearing surface that Is 
not at right angles with the body, nor is the head on number 2 
done-shaped or slightly rounded, lecause of this mmbrt 2 Is 
not a Fillister Head Cap Screw, 

Now look at Box H* Both screws look mch tht samiM they 
both have flat bases; thiy are both threaded for the full length 
of the body; the bearing surface of each is at right angles to 
the body. However, number 3 does not have a cylindrical hsad 
ncr Is the head slotted* So number 3 cannot be a f !1 lister Head 
Cap Screw. 

Qlance at Box I, These two screws are also somewhat the 
same. Observe thafc they both have flat bases; they both have 
threaded parts and untfti ^aded parts of the body; they both have 
a bearing surface that fertns a right angle with the body; they 
both have slots in tht heads; the tops of both heads are rounded. 
However, the head cf number 6 Is not cylindrical like a drum, so 
number 6 cannot be a Fillister Head Cap Screw, 
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Look now at the screws In Box J, Hem of then is a Fillister 
Head Cap Screw* Number 1 has a flat top on the head, and the head 
1s not cylindrical. Number 2 does not Have a cylindrical head, 
and number 3 has a bearing surface that does not form a rignt 
angle with the body. Each of these screw has a part that tells 
us it is not a Fillister Head Cap Screw, 

The screws shown In Box K all have: 1) a flat base, 2) threads 
which go part way or all the way up the body, 3) a bearing surface 
which forms a fight angle with the body* and 4) a cylindrical or 
dnmHShaped head which is slightly rounded on top and slotted. Each 
example in Box K has all of the parts that a Fillister Head Cap 
Screw should have, 

In Box L you can see different kinds of bolts snd screws. 
With your pencil, encircle all of the ones you think are Fillister 
Head Cap Screws, Then on the line below the box, writs the letters 
of all those you encircled, (READER! ♦S second pause.) See if 
you have written these letters: B # 0, & 6* If you have all 
three listed and no others, you get a perfect score. If you 
missed some or put sane down that ure not Fillister Head Cap 
Screws, look over the ones you missed aiid see if you can tell 
why they are not Fillister Head Cap Screws* 
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Script for Hexagon Head Bolt 

In lex A you art looking at a Hexagon Head Bolt, To tell the 
Hexagon Head Bolt apart from other bolts and screws, you should look 
for five things* 1) a head with six flat sides, 2) a top surface 
that Is flat, 3) a bearing surface that 1s square to the body, 
4) a body that Is partly threaded and partly unthreaded, and 5) a 
flat base, 

In Box B you can see that the top surface of the Hexagon 
Head Bolt Is flat. 

In Box C observe that the bearing surface (or the underneath 
part of the head) Is flat and at right angles with the body. 

Look at Box 0, Can you see that the head of the Hexagon 
Head Bolt has six flat sides? The word hexagon means six sides. 

In Box E notice that the base of the body of the Hexagon 
Head Belt Is flat* It does not come to a point* 

In Box F m can see that the upper part of the body of the 
Hexagon Head Bolt does not have threads, but the lower part does 
have threads. 

Take a look at the Hexagon Head Bolts in Box 8, You can see 
that they can be long or short, wldi or narrow and can come In 
different shades and colors. However, they will always have: 
1) a head with six sides* 2) a head with a flat top surface, 

3) a bearing surface that forms a right angle with the body, 

4) a body that is partly threaded and partly unthreaded, and 

5) a flat base, 
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Both bolts shown In Box H have flat bases, partly threaded 
bodies, and a bearing surface that forms a right angle with the 
body. However, can you see that number 2 does not have six flat 
sides en the head nor a head with a flat top surface? Number 2 is 
not a Hexagon Head Bolt, 

Look now at Box I. Notice that: the top surface of each 
head is flat; each head has six sides i the bearing surface of each 
bolt forms a right angle with the body; the body of each is partly 
threaded and partly unthreaded. Because the base of number 4 is 
pointed it cannot be a Hexagon Head Bolt, 

In Sox J we see that the top surf ices of both bolts have 
flat surfaces, six sided heads, bearing surfaces which form 
right angles with the bodies* and flat bases. But the threads 
on number S go from to to bottom. Number S, therefore, is not 
a Hexagon Head Bolt, 

, Now look at the five bolts and ierews in Box K* Can you 
tell why none of them is a Hexagon Head Bolt? The reasons are 
as follows: number 1 has threads along the whole body, number 
2 does not have a six-sided head* nor is It flat on top of the 
head, number 3 has a pointed base and the threads go from top to 
bottom, number 4 also has a pointed base, and number 5 has a round 
head and a square neck. 

The bolts in Box L are all Hexagon Head Bolts, Although 
they are different lengths* widths and colors, they all haver 




six-sided, flat-topped heads, a bearing surface which forms a 
right angle with the bodyi a partly threaded and partly un- 
threaded body, and a flat base. 

Box M contains drawings of many screws and bolts. Draw a 
line around all the ones which you thing are Hexagon Head Bolts, 
Write on the lint at the bottom of the page the letters of all 
the ones you encircled, (READER: 45 second pause,) Have you 
written these letters - D, I, & I? If you have all three listed 
and no others, you have a prefect score. If you missed some or 
put down some that are not Hexagon Head Bolts, look over the ones 
you missed and see if you can tell why they are not Hexagon Head 
Bolts. 
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Script for Plumbing Symbol s 

Please open the booklet to the first page. Hare you will see 
a message entitled "To The Student." 

TO THE STUDENT 

In this booklet, you will be learning to Identify the symbols 
for three types of valves used In the plumbing trade. In addition, 
you trill learn the symbols for three types of pipe joints. 

Thank you for trying to learn these symbols, By doing so, 
you are helping us to learn how to be better teachers. Thank you, 
too, for doing the best you can. Now turn to Set A, The Globe 
Valve, 
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SIT A 
THE GLOBE VALVf 

In Box A you can see the symbol for a valve. A valve Is shown 
as a get of crossed lines. 

In Box B» notice that a round dot placed in the center of 
the crossed lines Is the symbol for a globe valve, 

In Box C is the symbol for glove valve—a set of crossed lines 
with a large dot in the middle, 

The symbol for the globe valve ernes In different kinds of 
ends as shown in the bottom part of Box 0 f but It will always have 
the set of crossed lines with the large dot In the middle as shown 
In the top part of Box 0, 

Symbol #1 In Box £ Is a glove vlave because It has crossed 
lines with a large dot in the middle, Number 2 Is not the symbol 
for a globe valve because it does not have a dot In the middle 
of the crossed lines. 

Symbol #1 1n Box F is not the symbol for a globe valve 
because it does not have a dot In the middle of the crossed lines. 
Number 2 is the symbol for a globe valve because It has crossed 
lines with a large dot in the middle. 

None of the valve symbols in Box G are symbols for the globe 
valve because they do not have the dot in the middle of crossed 
lines. 
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All of the valve symbols In Box H are symbols for the globa 
valve because they have the two necessary parts: (1) a set of 
crossed lines, and (2) a dot In the middle of the crossed lines, 

In Box I f there are several different types of valve symbols, 
Select all of the valve symbols that you think are symbols for the 
globe valve* Put your answers on the answer sheet provided. 
Please do not make any marks In the booklet. 



SET B 
THE SAFITY VALVE 

In Box A you can sea the symbol for a valve, A valve Is shown 
as a set of crossed lines. 

In Box B s notice that a big M S n placed in the center of the 
crossed lines is the symbol for safety valve- 

In Box C 1s the symbol for a safety valve— a set of crossed 
lines with an S-shape in the middle* 

The symbol for the safity valve can have different types of 
ends as shown in the bottom part of Box 0» but It rill always 
have the set of crossed lines with the S-shape In the center where 
the lines cross each other as shown in the top part of Box 0, 
Symbol #1 1n Box E 1s not the symbol for a safety valve 
because it does not have the S-shape in the nHSix, Symbol #3 
1s the symbol for a safety valve because It ft* cri^ssad lines 
and the 8*shape in the center- 
Symbol #1 in Box F is the symbol for the safety valve because 
it has the S-shape In the middle. Symbol #2 is not the symbol for 
a safety valve— 1t dees not have the S^shape, 

None of the valve symbols In Box 6 are symbols for the safety 
valve because they do not have the S-shape in the center, 

All of the valve symbols 1n Box H are symbols for the safety 
valve because they have the two necessary parts: (1) a set of 
crossed lines, and (2) in 5-shape in the center of the crossed lines. 
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In Box I f there are several different types of valve symbols. 
Select all of the valve symbols that you think are the symbols for 
the safety valve. Put your answers on the answer sheet provided. 
Please do not make any marks In the booklet* 



SIT C 
THE QATE VALVE 

In Box A you can see the symbol for a valve, A valve is 
shown as a sat of crossed lines. 

In Box B, notice that the symbol for a gate valve is a sat 
of crossed lines with nothing In the middle. 

They symbol for the gate valve can have several types of 
e*ids as shown In Box C, but It will always have the crossed 
lines with nothing in the middle. 

Symbol #1 in Box D Is the symbol for a gate valve because 
it has crossed lines with nothing tn the middlei number 2 is not 
the symbol for a gate valv# because 1t has something in the middle 
of the crossed lines. 

Symbol #1 1n Box I Is not the symbol for a gat# valve because 
It has a dot In the middle of the crossed lines; #2 is the symbol 
far the gate valve because It has crossed lines with nothing In 
the middle. 

None of the valve symbols 1n Box F Is a gate valve symbol 
because each symbol has something In the middle of the crossed 
lines* 

All of the valve symbols In Box fi are symbols for the gate 
valve because they have the crossed lines with nothing In the 
middle where the lines cross. 
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In Box H there art several different types of valve symbols. 
Select all of the valve symbols that you think art the symbols 
for the gate valve, Put your answers on the answer sheet provided. 
Please do not make any marks in the booklet. 
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SET 0 
THE WELDED JOINT 

In Box A you can see the symbol for a valve, A valve is shown 
as a set of crossed lines* 

In Box 8 you can see that by looking at the ends of a valve 
symbol, we can tell how a particular valve is fastened or hitched 
to the pieces of pipe that connect to the valve. 

There are five different ways to connect pieces of pipe to a 
valve* We are going to teach you the symbols for three of the 
ways for joining pipes to valves. In Box C f you can see pipe joints 
that have been welded* The symbol for a welded joint 1s an "X" 
^C£Oss the lines which show where the pipe connects to the ^alve— 
think of the "X" as being a spark -when the pipe is we?ded arks 
f ty^ever^where near the spot where the pipe is being welt t i*j 
an "X" tells us that the piping is welded to the valve. 

In Box D» you can see that if a valve is to be welded to a 
pipe, the X-shape (or spark shape) will be put on the lines at 
the end of the symbol. 

Symbol #1 1n Box E has joints that have been welded because the 
X-shape has been placed on the lines leading Into the ends of the 
symbol; #2 has not been welded because It does not have the "X's" 
on the lines leading to the two ends of the symbol. 
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Symbol #1 in Box F has joints which have not been welded 
because they do not have "X's" on the lines at the two ends of the 
iymbol; symbol #2 does not have joints that have been welded because 
there are no "X's" on the lines leading to the ends of the symbol; 
the joints for symbol #3 have been welded because there are "X's" 
on the lines leading to the two ends of the symbol* 

None of the joints for the symbols in Bon 6 have been welded 
because they do not have "XV placed on the lines leading to the 
ends of the symbol* 

All of the joints for the valve symbols 1n Box H have been 
welded because they each have "X's" on the lines leading to the 
ends of the symbol s P 

In Box I. select all of the valve symbols with joints in which 
the valve has hex welded to the 1 eld-In pipes. Put your answers 
on the answer sheet provided. Please do not make any marks in the 
booklet* 
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SET I 
THE SOLDERED JOINT 

In Box A you can see the symbol for a valve, A valve is shown 
as a set of crossed lines, 

In Box B you can see that by looking at the ends of a valve 
symbol , we can tell how a particular valve is fastened or hitched 
to the pieces of pipe that connect to the valve* 

There are five different ways to connect pieces of pipe to 
a valve, In 0ox C you can see the symbol for a pipe joint that 
has been soared. Tho symbol for a soldered joint Is an "Q" 
across the * >,xm c^at lead Into the two ends of the valve symbol. 
Think of thg circles « beads that are formed when the joint is 
soldered* All types of valves can be spidered as shown in Sox D, 
When^a valve is to be soldered to a piece of pipe* the symbol will 
have circles placed on the lines leading into the ends of the symbol* 

Symbol #1 In Box E has joints that have not been soldered 
because circles have not been placed on the lines Hitch lead into 
the ends of the symbol* Symbol #2 has joints which have been 
soldered 4ecau ;e It has circles on the lines leading into the 
valve symbol* Symbol #3 has joints that hav^ not been soldered 
because circles have not been placed on the lines which lead Into 
the ends of the symbol, 

Symbol #1 In Box F shows two joints that have been soldered, 
because circles have been placed across the lines that lead into 
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the valve; symbol #2 does not have soldewi joints because it does 
not have the circles across the two ends of the symbol; symbol #3 
does not have soldered joints because it does not have the circles 
across the that lead into the symbol. 

None af 'J « joints for the symbols in Sox G have been soldered 
because they do not have the circles placed on the lines leading 
Into the ends of the valve symbol. All of the joints for the 
valve symbols In Box H will be soldered joints because circles 
have been placed on the lines leading into the valve symbols. 

In Box I, select all of the valve symbols with joints in which 
the valve has been soldered to the lead-In pipes. Put your answer 
on the answer sheet provided. Please do not make any marks in the 
booklet. 
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SET F 
THE THREADED JOINT 

In Box A you can see the symbol for a valve, A valve is shown 
as a set of crossed lines. 

In Box B you can see that by looking at the ends of a valve 
symbol, we can tall how a particular valve is fastened or hitched 
to the pieces of pipe that connect to the valve. 

There are five different ways to connect pieces of pipe to a 
valve. In Sox G, you can see the symbol that is used to show that 
pieces of pipe will be joined to a valve with the use of threads, 
Or in other words t that the pipe will be screwed into the valve 
openings. The symbol to show that a piece of pipe has been joined 
by threads to a valve is a single perpendicular line * : the end 
of the valve symbol. When joints are to be threaded, the lead-in 
lines vMch join the lines of the valve symbol will r<rc ha*f ; its 
or circles on them. 

In Box D different types of valves are shown connected to 
pieces of pipe by threads, The lead*1n lines will not have any 
circles or crosses. 

Symbol #1 1n Box E has joints that are threaded together because 
there Is a single up-and-down or perpendicular line at the ends of 
the symbol and there are no crosses or circles on the lines leading 
into the valve symbol, Symbol #2 h i joints which a: a not threaded 
because there ure double lines at the ends of the symbols. 
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Symbol #1 in Box F has joints which have not been connected 
by threads, The crosses or "X's" on the lines leading into the 
ends of the symbol shows that these joints have been welded instead 
of connected by threads. Valve symbol §2 has joints that are 
connected by threads; valve symbol 13 has joints that are connected 
by solder as shown by the circles on the lines le&jlng Into the 
ends of the valve symbol. 

Nono of the symbols in Box G shew pipes joined to the valves 
by threads. 

All of the symbols in Box H show pipes joined to the valves 
by threads* There ere no "X's" or circles on the lead-in lines* 
and the ends of the valve are perpendicular to the lead-in lines. 

In Box I* select all of the valve symbols which show lead-in 
pipes which are joined to valves by threads, Put your answers on 
the answer sheet provided* Please do not make any marks in the 
booklet. 
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SET G 
THE COLD WATER PIPE 

In Box A you can ste the symbol for a valve, A valve is shown 
as a sat of crossed Unas, 

In Box B you can see that by looking at the ends of a valve 
symbol, we can tell how a particular valve is fastened or hitched 
to thn pieces of pipe that connect to the valve. 

By looking at the plumbing symbol in Box C, we can tell what 
type of valve is to be used. We can also tell how the lead-in 
pipe is fastened to the vaka. Finally, we tell if the pipe leading 
into the valve is for hot water or cold water. 

In Box 0, the two arrows are pointing to the pipe lines that 
lead into the valve, By looking at the lines leading into the 
e:ids of the valve symbol! we can tell if they are made for hot 
water or for cold water. 

In Box I is a cold water pipe which is shown by a broken lead-in 
line that is mada up of a dash followed by a single dot* 

In Sox F* all of the valves have cold water pipes leading into 
ihm because the lead*1n lines are made up of dashes followed by a 
single dot* 

In Box G, valve symbol #1 has a cold water pipe leading into 
it because it is a dash followed by a dot* Remember the symbol 
for a cold water pipe is dash-dot* dash-dot, dash-dot. Symbol #2* 
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therefore! does not show a cold water pipe leading Into tha 
valve because it has dashes followed by tvo dots instead of one. 

None of the valve symbols in Box H show cold water going 
Into the valve because none of thm are made up of a dash followed 
by just one dot # 

All of the valve symUTi 1n Box I show cold water going into 
the valve because the lead-in lines are made up of a dash followed 
by just one dot* 

In Box J, select all of the valve symbols which show cold water 
lead-m pipes. Put your answers on the answer sheet provided. Please 
do not make any marks in the booklet, 
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SET H 
THE HOT WATER PIPE 

In Box A you can see the symbol for a valve, A valve is shown 
as a set of crossed Unas. 

In Box B you can see that by looking at the ends of the valve 
symbol, we can tell how a particular valve is fastened or hitched 
to the places of pipe that connect to the valve, 

By looking at the plumbing symbol In Box C, we can tell what 
type of valvj is to be used. We can also tell how the lead-in pipe 
is fastened to the valve* Finally, we tell if the pipe leading 
into the valve is for hot water or cold water. 

In Box D* the two arrows are pointing to the pipe lines that 
lead Into the valve. By looking at the lines leading into the 
ends of the valve symbol , we can tell if they are mad 3 for hot 
water or for cold water. 

In Box E, a hot water p5pe Is shown by a broken lead-in line 
that is made up of a dash followed by two dots. 

In Box F» all of the valves have hot water pipes leading into 
then because the lead-In lines are made up of dashes followed by 
two dots. 

In Box 6, valve symbol #1 has a hot water pipe leading into 
it because it has dashes followed by two dots. Remember that the 
symbol for a hot water pipe 1s daih-dot*dot ? dash-dot-dot f dash-dot- 
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dot. Symbol #2 S therefore, does not show a hot water pipe leading 
into the valve because it has dashes followed by one dot instead of 
two. 

None of the valve symbols in Box H show hot water going into 
the valve because none of then are made up of a dash followed by 
two dots. 

All of the valve symbols in Box I show hot water going into 
the valve because the lead-in lines are made up of a dash followed 
by two dots. 

In Box J, select all of the valve symbols which show hot water 
lead-in pipes. Put your answers on the answer sheet provided. 
Please do not make any marks in the booklet, 
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Tornillo con Cabeza Redonda para Marquinaria 

Observe an la casilla A dondt veri ustad un torniKo de 
cabeza redonda, Para difaranciarlo da otros tornillos y ptrnoi 
ustad debar! siampra buscar estas caractaristicas: (1) cabeza 
redondaada con una ranura al centro* (2) superficie de apoyo 
que forma un ingulo recto, (3) superficie cubierta cast completa- 
mente por roscas* y (4) terminacifin plana. 

En la casllla B observarl que la cabeza del tornillo as 
redondaada. 

in la casllla C observe que la cabeza de aste tornillo podrl 
tener una ranura al centro o una eruz o estrella. 

Mire a la casllla D, Notari que la parta de abajo da la cabaza 
lo qua llamamos superficia m apoyo es plana y forma un ingulo racto 
con el res to del cuarpo del io^nillo. 

La flgura an la casilla £ mmtm que U base o tarminacion 
del tornillo as plana. 

Observe la casllla F, iNota que la roscas en esta tornillo 
cubran easi todo al cuerpo del tornillo? 

Notarl qua an la casllla S al tmrrillg da cabeza redonda 
podrl ser mil largo o corto* ancho. o estrecho, Podrfi astar 
fabricado con aearo, a'iumirno, gstano* cobra or bronce, y por 
est© *;gndrl dlferentes co lores. Sin embargo siempre tendrln estos 
tornillos algunas caracteristicas Iguales comoi (1) cabaza 
redondaada con una ranura an la parte superior* (2) superficie 
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de apoyo que forma un Ingulo recto con el cuerpo del tornillo, 

(3) rosea que cubre casi todo el cuerpo del tornillo, y (4) termina- 

cion plana, 

Voltee Is pigina a la casllla H, iNota usted que el #1 y #2 
sa aseniejan? Los dos tornillos tienen tirminaciones planai, §] 
cuerpo asti cast todo cublerto por rosea* los dos teinen superfieie 
da apoyo q\m ferman Ingulo recto* El #1 tiene lados pianos 
alrededor de la cabeza y no tiene ranura en la parte superior, 
por esto a] #1 no as un Tornnio de Cabeza Redonda para Maquinaria* 

Observe la casi 11a I, Los dos tornillos se parecen: Los dos 
tienen terniinaciones pi anas, ti enen cabeza redondeada y ranura 
en la parte superior* la superfieia de apoyo forman un ingulo 
recto con el cuerpo. Sin embargo al #4 est! cublerto de rosea 
parcialmente y por esta razfin, no puede Ser un Tornillo de Cabeza 
redonda para Maquinarle, 

Los tomillos que se ensenan en la casllla J tienen algunas 
partes en cotuh: Los dos termlnaii en forma plana, tienen superficies 
de apoyo formanado un ingulo recto con el cuerpo del tornillo y 
las cabeaas son redondeadas* Sin embargo* hay algunas diferencias; 
las roscas en el 16 no eubren el cuerpo del tornillOi ademis no 
tiene ranura en la parte superior de la cabeza y su cuello e$ 
euadrado* Por esto podemos decir que el #6 no as un Tornillo 
Redondo para Maquinarla* 



La casllla K enseria dos tornlllos que le parecem Los dos 
tienen roscas cubrlendo casi todo el cutrpo; tienen superficies da 
apoyo fermanado Ingulo recto con el cuerpo ; tienen ranuns en las 
eabazas* y la parte superior de las cabezas son redondeadas, Sim 
mbargo* la termination del #8 no es plana, por eso podemos deeir 
qua #8 no es un Tornillo de Cabeza Redonda para Maquinarla* 

Mire a los tornmos en la casllla L- iSe da cuenta usted qui 
nlnguno dm alios es Tornillo da Cabeza Redonda para Maquinarla? 
El #1 no tiene roscas sobre toda la superflcle del tornillo-, en 
el #2 la superflcle de apoyo no forma un ingulo recto con el cuerpo 
d^l tornillo; #3 tiene termlnacifin puntlagudai el #4 tiene cabeza 
cllfndriea; el #5 no tiene ranura sobre la superflcle superior 
de la cabeza, Cada una de estos tornillo tienen algo que indlcan 
qua ns se pueden claslflcar como de ia class Tornlllos de Cabeza 
Redondeada para Maquinarla, 

Observe en la casllla H, Los tornillo que se ensenon aqul 
son todos de la clase Tornlllos de Cabeza Redonda para Maquinarla 
porque todos alios tienen: (1) una termlnacifin plana, (2) 
superflcie cublerta casi toda por roscas, (3) superflcle do 
apoyo que fonna un ingulo recto con el cuerpo del tornillo, (4) 
cabaza redondeada con una ranura en la parte superior, Todoa 
los torm 1 los in la casllla M tienen las cosas para poder ser 
Hamados Tomlllos da Cabeza Radonda pari Maquinarla, 
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In la casilla N se enieflor dlferentes clases de pirnos y 
tornil los. En su hoja de respuesta, haga un cfrculo a Us letras 
que usted area qui enseflor esta clase de tornillo. SI usttd 
escogifi las litras D* F, H* It & K, escoglfi bien. Si fallo alguna 
o escogtd alguna equlvocada mire da nuevo los tornillo y pernos 
nota de la dlferentes partes qua enseflor que esos no son 
Tornil los de Cabeza Rtdonda para Maquinaria. 
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Tornlllo de Cabe« Guillane o Fillister 

Observe la easllla A dond© se ilustra un tornlllo de cabeza 
guillane o fillister. Para dlferenciar un tornlllo de la clase 
de cabeza gulllane o fillister de otras clases de tornHlos y 
pernos s usted debe buscar las sigulentes eosas (1) Cab«a 
cIlfndrlQa con un ranura superior y cabeza ligeramente curveada, 
(2) superflcle de apo^o que forma un Ingulo recto con el cuerpo 
del tomillo* (3) roscas que cubren la superflcle del tornillo 
parcialmente y (4) una terminacion plana, 

En la casllla 8 podrl usted observar que la superflcle superior 
de este tornillo es Hgeramentf curvadao redonda* 

Observe en la casllla C que la llustraclfin de esta clase de 
tomnie es c11Tndrfca s o en foraa de tambor. 

Observe ahgra la casllla D. Notari que la parte de abajo 
de la cabeza* lo que llamMos superFlele de apoyOi es plana, 
Podmes declr qui la superfide de apo^o forma un ingulo recto 
con el resto del tarnmp* 

Observe en las casllla E. RecueNe esto, las roscas pueden 
cubrlr total o parcialmente 1a superf 1 ci e en esta clase de 
tornlllo. 

Observe la casllla F. Ajuf usted veri que el tornlllo de 
cabeza gulllane o fillister puede ser largo o eorto, ancho o 
estrecho, puede ser fabrlcado de aeero negro, acero bHlloso, 
alumlnlo* estano f cobre* o brance* y que por esa razfin su color 
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puede varlar. Sim embargo esta clase de tornlllo siempre tendra 
las mlsmas cosas, o sea: (1) cabera cilTridrlca ridondeada y con 
ranura* (2) superficie de apoyo debajo de la cabeza que forma un 
ingulo recto, (3) roscas que cubre parcial o totalmente la superficie 
del tornillo, (4) unM terrninaclfin plana, 

Obstrve la casilla S, ipodrl usted declr que el nurnero 1 y 
2 son los mismos? Note que los dos terminan m forma plana; 
tlenen rosea cubriendo la superfici e totalmente; y tienen ranura 
en la parte superior. El #1 tiene una superficie de apoyo que 
forma un ingulo recto con el cuerpo del tornlllo, pero el #2 tiene 
una superficie de contacto que no forma ingulo recto con el 
cuerpo del tornillo f ademls la cabiza del el #2 no as en forma de 
copula o sea redondeada* Por esto podemos deci r que el #2 no es 
un tornlllo de cabeza gull lane o fillister. 

Observe la casilla H, Los dos tornillos se parecen los dos 
tlenen termlnacifin plana; la superficie de los dos eata cubierta 
de roscas; la superficie de contacto forma un Sngul o recto con 
el cuerpo del tornlllo. Sin embargo el #3 no tiene cabeza 
cilTndreca ni tiene ranura, por lo tanto el #3 no se puede clasificar 
eomo un tornlllo de cabeza gulllane o fillister* 

Observe la casilla I* Istos dos tornillos se parecen mucho. 
Wire que: los dos tlenen terminaciones plana; la superficie de 
los dos eati cubierta pareialmente de roscas; los dos tlenen 
superficie de contacto que forrnan ingulo recto; la cabeza de los 
dos tomillos es redondeida*. Sin wibargo la cabeza del #6 no es 
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ellfndrlca come un tambor, por lo que podemos Ueclr que el #6 no 
es un tornnio de cabeza gulllane o fillister, 

■ Mire los tornillos en la casilU 0* Nlnguno de olios is 
tomlllo da eabeia gulllane o fillister, Porque el fiumero 1 
tlene la cabeza plana y no es cilTndrica. Numiro 2 no tlene 
cabeia cllfndrlca* y numero 3 tlene una superfiele de apoyo que 
no fonna un Ingulo recto con el cuerpe del tornillo, Cada uno 
da estos tornfilos tienen una cosa que nos dice que no son tornil lo 
de cabeza gulllane o fillister. 

Los tornillos llustrados en la casllla K tienen todas: (1) 
tienen terml naeiones pi anas, (2) superfleie cublerta parcial o 
totalmente de roscas, (3) superfleie de apoyo que forma un fngulo 
recto con el cuerpo del tornil lo, (4) cabeza en forma ellfndrica 
o forma de tambor llgeraffienti redondeada o curva y una ranura 
superior, Tcdas las llustraelones en la casllla K tienen todas 
las eosas que nos hacen poder deelr que sen de la class tornillos 
de cabeza gulllane o fillister* 

En la casllla L podrl usted observar dlferentes clase de 
tornillos y pernos, In su hoja de respuestas s haga un cfrculo en 
las letras que Indlcan que la 1lustrac15n respectiva es un 
tornlllo de cabeza gulllane o fillister , SI usted warco las 
letras B* D, & G escogio bien* pero si usted no marc 6 alguna de 
estas letras o ma red otra letra que no indlque esta clase da 
tomlllo trate de determlnar porque estoi no son tornillos de la 
clase tornillos de cabeza gulllane o fillister. 
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Tornillo De Cabeza Hexagonal 

In la casilla A observe un tornillo hexagonal. Para uifirenciar 
un tornlilo hexagonal da otras clases de tornillos y perncs* us ted 
debera buscar siempre las slgulentes cosas: (1) una cabeza con seis 
lados pianos, (2) la superficie superior de la cabeza deberl ser 
plana, (3) la superficie dt apoyo debera ser cuadrada in relacicn 
con el cuerpo del tornillo, (4) el cuerpo del tornillo debe tener 
roscas en la parte inferior y sin roscas en la parte superior, y 
(5) la terminacion debe ser plana* 

En la casilla B podra usted ver la superficie superior de la 
cabeza de un tornillo hexagonal que es plana* 

En la casilla C observara que la superficie de spoyo (o parte 
inferior de la cabeza es plana y forma un ingulo recto con el 
cuerpo. 

En la casilla D observara que la cabeza del tornillo heslgono 
tlene seis lados pianos, la palabra hexagonal significa seis lados. 

En la casilla I notara usted que la base del cuerpo del tornillo, 
o sea la terminacion de este, es plana* a no sea termina en forma 
de punta. 

En la casilla F podrl usted observar que la parts superior del 
cuerpo del tornino hexagonal no tlene roscas, piro que la parte 
inferior si las tlene* 

Observe los tornillos hesagonales en la casilla S. Podrl 
usted observar que esta clase de tornillo puede ser largo o corto, 

la? 
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aneho, o estreeho, y que se fabrlcan en diferentes clases dt 
forma y color, Pero todos los tomlllos he^agonales tendrln: 
(1) cabeza con sels lidos* (2) la cabeza con una superflcie plana, 
(3) una superflde de apoyo que forma un Ingulo recto con el res to 
del tornlllo, (4) un cuerpo que en parte tlene roscas y en parte no f 
y (5) tgrmlnaclfin plana, 

Ambcs pernos Hustrados en la casilla H tienen terminacifln plana* 
rosea en parte del tornlllo, y una superflcie de apoyo que forma un 
Sngulo recto con §1 cuerpo. Sin embargo, observe que la ilustracifin #2 
no tlene cabeza con sels lados o una superflcie superior plana. Podemos 
declr pues, que el tornillo #2 no es de la class hexagonal* 

Observe la casilla I. Note que: la parte superior de la cabeza 
es plana; cada cabeza tieiie sels lados; la superflcie de apoyo de cada 
perno o tornlllo forma un ingulo recto con el cuerpo del tornlllo; el 
cuerpo del tornlllo estl cublerto de roscas parc1alroente s pero porque 
la term1nac16n del #4 es puntlaguda* no puede ser un tornlllo hexagonal* 

En la casilla J observe que la superflcie superior de la cabeza 
de ambos tomlllos es plana, tlene sels lados la cabeza, superflcie 
de apoyo formando ingulo recto y term1nac16n plana, Pero la rosea 
en el #5 cubren de arrlba hasta aba jo, por eso podemos declr que el #5 
%«no es un tornlllo hexagonal. 

Ahora observe los sels pernos y tomlllos en la casilla K. 
iPuede declr usted porque no son estos tornlllcs hexagonales? Las 
razones son las sigulentes: #1 tiene rosea de arrlba a abajo, #2 no 
tlene cabeza con sels lados, nl est! piano en la superflcie superior. 
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13 tlene una term1nac15n puntlaguda y la rosea cubre toda la super- 
ficial 14 tambien termfna en forma puntiaguda* y #5 tiene cabeza 
redondeada y cuello cuadrado, 

Los pernos en la castlla L son todos hexagonales. Todos tianen 
una largura anchura y color diferentes, pero tienen en comun : cabeza 
con sets lados, plana, superfine de apoyo en forma di ingulo recto, 
rosea parelalmente eubriendo el cuerpo del torni'ilo, termlnaddn plana. 

La easilla M contlene dibujos de fnuchos tornillos y perncs* En 
iu hoja de respuestas* haga un cfrculo a las letras que representan 
tomnios hexagonal ts o sta de cabeza plana con seis lados* (Pausa) 

iEseoglfi las letras— 0, E, y I? S1 las escoglo su anotacian 
as perfeeta, SI se equlvocfl y escoglo alguno que no es hexagonal s 
obsirvelos y trate di eneontrar porque no son hexagonal es. 
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PARA EL ESTUOIANTE 

En este manual usted aprendarl a identlflear los sfmbolos para 
las tres clases da ^alvulas usadas §n plomerfa, Ademis usted 
aprenderi los sfmbolos para las tres mantras de umr tubtrfas, 

Sraelas por aprender estos sfrnbQlDs* Hacfendolo, usted nos 
estl ayudando a ser mejores maestros, Gracias tamblin por hacgr 
su mejor esfuerzo, Ahora vuelva la piglna al juego A o sea la 
vllvula de globe* 
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Juego A 

En la casilla A usted puade ver U lluitracian de una vilvula. 
Una vilvula se 1 lustra como un par de Ifneas cru2adas. 

In la casllla B* note que el efrculo al centre de las Ifneas 
cruzadas es el sfmbolo de una vilvula de globo. 

En la casllla C f estl ilustrada una vilvula da globo o sea 
un efrculo negro eruzado al centro por dos Hneas, 

La llustraeion para una valvula de glob© en la casllla D tiene 
dfferentes elases de termlnaclones per© siempre la ilustraelfin 
tendri ITneas crtjiando el efrculo negro como aparece en la parte 
superior de la casllla D. 

El sfmbolo #1 en la casllla I representa una vilvula da globo 
porque tiene Ifneas sdlidas cruwndo un efrculo negro. La ilustraelSn 
#2 no represent! una vilvula dm globo porque no tiene el efrculo 
negro en el centro de las Tineas eruzadas, 

La llustraelfin #1 en la caiilla F no representa una vilvula 
de globo porque no tiene un efrculo grande en el centro de las 
Ifneas cruzadas. El nfimero Z es la 1lustraci6n du una vilvula 
de globo porque tiene las Ifneas cruzadas con un efrculo en el 
centro* 

Nlnguna de las vllvulas Hustradas en la casllla S slmboliza 
una vilvula de globo, porque no tiene un efrculo en el centro de 
las Ifneas eruzadas* 
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Las vllvulas ilustradas en la casllla H representan vllvulai 
da globo porque tlenen las dos partis necesarlas (1) dos Ifneas 
eruzadas y (2) un efreulo en el centra de las Tineas* 

En la casilla I, se eneuentran diferentes tipos de vllvulas 
reprtsentadas, 

Selecdone las vllvulas que ustad erM representan vllvulas de 
globo. Iseriba su respuesta en la hoja de paptl provlsta para 
esto junto a las preguntas de la prlmera revision, Par favor 
no eseriba en este manual* 

Las vllvulas de globo son* C, 0, E f I, y J, Si udLmarcd 
con un eirculfl las letras d E f I, y J reeibe un puntaje 
perfecto* 





JUEGO B 

En la casllla A, verl usted la ilustrae16n de una vllvula* 
Una vllvula se Hustra como do$ lfneas cruzadas. 

In la casllla B s notari que la S colocada al centra de las 
lfneas cruzadas es el sfmbolo de una valvula de segurldad. 

En la casllla C verl represantada la vllvula de iaguHdad, 
un juego de lfneas cruzadas con una S en el centra. 

La ilustraelfin para una vllvula de seguridad puede taner 
dlferentes ternrfnadones come se i lustra en la parte Inferior 
de la casllla D s pero siempre tendrl las lfneas cruzadas y al 
cantro una figura en forma de 5 en el centra donde se las lfneas 
como se muestra an la parte superior de la casllla D. 

La Hustraclfin #1 en la casllla E no simbollza una vllvula de 
segurldad porque no tlene la forma S an el centre. La llustraclfin 
#2 slmbollza una vllvula da segurldad porque tlene las lfneas 
cruzadas y la forma S al centre, 

La 1lustrae16n #1 an la casllla F representa una vllvula de 
segurldad porque tlene la figura S en el centre, La nustrac15n 
§1 no representa una vllvula de segurldad porque no tlene la 
figura S al eentro, 

Nlnguna de las vllvulas llustradas en la casllla G representa 
una vllvula de segurldad porque no tlene la figura 3 al centra. 
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Todas las vllvulas representadas en la easllla H representan 
vllvulas de segurldad porque tlenen los dos partes necesaHas, 
o sea 0) las Ifneas cruiadas y (2) la figure en forma d§ S al 
centro de las Ifneas, 

In la casilla U se encuentran representadas dlferentes tipos 
de vilvulas, Usted debe seleccionar las que representan vllvulas 
de segurldad, EscHba su respuesta en la hoja provlsta para esto 
junto a la pregunta #2. Por favor no escri ba en este manual. 

Las respuestas correctas son: B* F, H, K, y M. iMarcd ud. 
con un cfrculo B* F # H, K* y M? Si lo hlzo reeeibe ud, un puntaje 
perfect© , 
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JUEGO C 

In la cast 11a A usted podri ver simboHzada una vilvula, Una 
vllvula se representa eonio dos Ifneas cruzadas. 

In la casilla B, observe como se representa una vllvula de 
entrada* o sea dos Ifneas cruzadas al centro qua no tlene figuras, 
como las anteriores. 

La Hustracidn para una vllvula de entrada pueden tener difirentcs 
terminaeiones cemg podri ver in la casilla C* dos Ifneas cruzadas 
y nada al centre 

La ilustracidn en la casilla D representa una vSlvula de 
entrada porque eontiene las Ifneas cruzadas con nlnguna figura al 
c ,tro t La 11 us tract 6n #2 no reprasenta una vll^uTa de entrada 
jerque tiene una figura al centro de las Ifneas, 

La ilustracldn #1 en las casilla E tampoco representa una 
vilvula de entrada porque tlene un cfreulo m el centra de las 
Ifneas cruzadas, la #2 represents una vilvula de entrada porque 
tiene las Ifneas cruzadas y al centro no tlene ffgura, 

Nlnguna de las vilvulas reprisentadas en las casilla F 
representa una vilvula de entrada porque cada sfmholo tlene alguna 
figura in la unlSn de las Ifneas, 

Las respuestas correctas son: A, G» L> N f y 0. iHarcd ud* 
con un cfrculo A, fi, L» M, y 0? Si lo hizo reel be udLun puntaje 
perfecto* 
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En U casino Ousted pyade ver el S imbolo usado par^ 
rapr#sejnt4r una vtlwyla, Una ^ilvuU si Tepresenta con das 1Tn©as 

En U casil 1a B usted puede observer como una clase particular 
de vilvuU piiide ynir 0 fljap 1 una tuber fa* observe 1^ tefi!i"Efia** 
cf6n de U vllvjli npriseritada, Ex is ten eiflco manerig difertntes 
da yriir u&a tubefta a una/SWula, flueretnos in-iinarli lossfnib^lo^ 
para las ttn mfflrm <le mi* una vilyula con uma tubirla* 

En H casil la C t listed psdrf ver eomc s£ r«presenta una tuberfa 
qm |ia siw SQliada con soldadura aut©gin€, Esli tlpo de ioldadurd 
autocjinai %e r^prcsanta per medio 4e una '•St* sobTe la Hne^, que 
miEiscra d&nde la tuber 1a ha if do unida a la vjl-vuia, plcnsg en 
la: N )£ M cano r^pr#sentafido las chlipas qua se prcducan etjando la 
tiJber^f a is sol dada ay tcg^ns * 

Todei las tlpo* d« vil vyias |we<leri ser io1«cladci autogina* En 
l»s casllla D* irited p*dri ver qu*si una vllvula va i ser soldada 
iLEto^ina 1 una taibarta , la flgura K (o ffgur* d^ chispa) dabe 
irecoritwi^ al final d* la ripriMRtfief 6n 0 flg^a* 

La 11ustr*acH6n 11 en ]a casllla E Hmm uniones que han sido 
so^adas cor* SQliaduri -autogena porqu« la flgura K ha Hcjo eolQcsda 
if* 1*$ Tfagas al Hraal del sfmboloi *Z no ha sWo soldacla da esta 
maintra perdue tlene la flgura % al final 1 13 tampoco ha $ido 
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soldada de tsta manera porque no tlene la f igura de una M X" 
en ninguno de los extremes. 

La ripresentaclSn #1 en la casilla F tiene unlones qui no 
han side soldadas con soldadura autogtna porque no tiene las 
figuras "X's 11 In las Ifneas extremas de la ilustracion; la 
ilustraclfln #2 no titne uniones soldadas autogenas porque no 
tiene figuras "K's" en las Ifneas en los extremes de la ilustracifin 
las uniones en la llustracifin #3 han lido soldadas autogenas con 
este mStodo porque tlenen las figuras "X's" en las 1 Tneas a los 
ixtrwos de la llustracifin, 

Ntnguna da las uniones reprrtsentadas en la cisilla G han sldo 
soldadas autogenas porque no tienen la flgufa "X" colocada en las 
Ifneas a 1os extrmos de la Uustraei^n* Todas las uniones para 
los iimbfilos da vllvula en la eaillla H han sldo soldadas autogenas 
porque eada una de ellas tiene una figura "X 11 en las Ifneas en los 
extremes de la 11 us trad fin, 

En la casilla I, seleecione los tipos de vOvulas que han 
sldo unldas a Us tuberfas por medio de soldadura autogena. 
Escriba su respuesta en las hoja de papal provista para esto en 
la revision da la pngunta #4* Por favor no escHba en este manual, 

Debe ud haber mareado con un cfrculo: B* F, G* y J, iMarcfi 
ud # l t F t 8 f y J? St lo hlzo receibe un puntaje perfecto. 



JUEGO I 

In la cisilla A usted podra ver reprisintaida una vllvula* 

Una vllvula st ilustra cento des Ifneas cruzadag. 

En la casilla B usted observar! canto una class de vfilvula ha 

sido unfda o iseguridi a uri pedazo de tuberfa, mire los extremes 

de la llustracfdn, 

Ixisten clnco diferentes itianeras de unir una tuberfa con una 

vllvula* En 1a easllla C s usted pedrj ver representadi una tuberia 

que ha sido soldada per medio de la soldadura blanda, el siinbolo 
usado para una SQldadura blanda de este tlpc as una flgura en forma 
de "O" crgiando las Tineas en los extremos de la vllvula ilustrada. 
Usted deberl pensar que la flgura "C 11 son las burbujas que se 
forman cuando la unifin as sol da da blanda, Todas las vllvulas 
pueden ser solditfas blandas cemo $e demtjastra en las casilla D* 
Cuando una vllvula va a sir soldada blanda a una tuberfa; el 
sfmbolo usado serl uri cTrculo -0" colocado en los extremoi de la 
vllvula llustrada. 

La 11 us trad on #1 an la casilla E tlene unlones que no han 
side soldadas blandas porque el ctrculo "0 ,f no ha sido eolocado 
en las Ifneas a lot extrmos de U 11 us trad fin. La ilustracifin 
#2 tlena unlones que han sido soldadas blandas porque los cfrculos 
it encuentran en 1w Ifneas a los extremes* La ilustracidn #3 tlene 
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uniones que no han sido soldadas blandas porque los cfrculos "Q 11 
no aparectn en las Ifneas a los extrmos da la ilustraeidn. 

La llustraeldn #1 in la casllla F niuistra uniones que han 
sido soldadass blandas porqu§ los cfrculos han sido colocados in 
las 1 Tneas an los extremes de la ilustracion; la ilustracifin #2 
no tlene uniones soldadas blandas porque no tiene cfrculos en 
las Ifneas a los extremes de la flustraclfin; la ilustracifln #3 
tainpoco tiene uniones soldadas blandas porque no tiene cfrculos 
en las Tineas a los extremes de la ilustracidn, 

Nlnguna de las uniones iTustradas en la casllla G han sido 
soldadas blandas porque no tienen cfrculos colocados en las ifneas 
a los extremos de la vilvuU ilustrada* 

Todas,las uniones en lai vllyulag ilustradas en la casllla 
H son uniones soldadas blandas por* este mltodo llamado blanda 
porque los cfrculos han sido colocados en las Ifneas a los ixtremos 
de la vSlvula llustrada* 

in la casilla, I t selecclone us ted todas las vSlvulas que 
Hustran el slstma de union soldada per el niltoda llamado blanda 
Escriba sus respuestas en la ftoja de papel que se ha provisto junto 
a las pregunta #5, Par favor no escffba en este manuaU 

Las repuestas correctas son: A s H, U y 0. tMarcfi ud. 
con un cfrculo A f H, t t $ 0? SI 1g Mzo rtcibe ud*un pumtaje 
perficto. 



JUEGO F 

En la easilla A observe la ilustracifin de una vllvula. Una 
vllvula se representa como das Ifneas cruzadas. 

In la easilla B observe un tip© de yilyula qua hi sido 
unida o fljada a un pedazo de tuberfa que antra en la vllvula , 
note Ids extremes de la vllvula ilustrada, 

Hay clnco mareras de unir un pedazo de tubo a una yflvula. 
En la easilla C, note la llustraclfin que sa usa para representar 
un pedazo de tuberfa unido a una vllvula per §1 mitodo de roscas* 
En otras palabras, la tuberfa serl enroscada a la abertura 
de la vllvula. La llustracidn que muestra que un pedaao de 
tubo ha sido unldo a una vllvula por el medio de roscas es una 
Ifnea perpendicular a los extrenos de la vllvula, Cuando la 
unlCn es por medio del slstma de roscas, no se coloeara ninguna 
flgura de X o un cfrculo "O 11 en las Ifneas a los mtrmos de la 
vllvula* 

En la casllla 0 se 11 us tf an dlferentes tlpos de vllvulas 
unidas a la tuberfa por el mitodo de roscas. La Ifnea a los 
extremos de la vllvula no muestra ni cruces ni efreulos, 
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La llustracldn #1 en la casilla I tiana uniones por el niitodo 
de roscas, porque tlene una Ifnea perpendicular a los extremes d§ 
la ilustraclfin y no sa observan eruces o cfrculos en esas Ifneas a 
Ids extremes de la vilvula. 

La llustracldn #2 tlene uniones que no ban side enroscadas 
porque tlene Ifneas dob! as (paralelas) an los extremes de la 
llustracldn. 

La 11 us trad 6n #1 en las casilla F tlene uniones que no han 
usado el metod© de roscas , La cruz "X" en las Ifneas a los extremes 
de la ilustrae16n s muestra que las uniones ban side soldadas pop 
el mitodo de soldadura autogana y no por el mltodo de roscas, 
Las yJlyulas en la llustracldn #2 han side unidas por el jnitddg 
da roscas; las vllvulas Hustradas en el #3 han sldo unidas por 
medio del mitodo de soldadura blanda, come lo demuestran los 
cfrculos an los txtraoioi de la flustraclfin, 

Nlngurta it las llustradonies en la casilla G muetstran uniones 
heehas por el mitodo da roscas* Todas lis llustraclones an la 
casilla H muestran tuberfas unidas a vllvulas por el metodo da 
roscas. Observe que no hay cruces o cfrculos a los extremes 
U llustracldn* 

En la casilla I, seleccione las vllvulas unidas a tuberfas 
por medio del mitodo d# roscas, Iscriba su respuesta en la hoja 
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d# papul prevlsta para tsto junto a la pregunta #6, For favor 
no fieri ba an este manual, 

Dtb§ ud habar mareadQ con un cfrculo: E s H, J, y 0. iMareS 
ud, l s H, J s y 0? 51 lo hizo reel be ud. un pyntaje per fee to. 
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JUEGO G 

En la easilla A usted puede ver la ilustracifin de una vilvula* 
Una vSlvula se i lustra por medio de dos Ifneas cruzadas. 

En la easilla B observe un tipo de vfilvula unida o fijada a 
un pedazo de tubo, mire los extremos de la ilustracifin. 

A1 observar la ilustracifin im simbolos de pi omen a en la 
easilla C usted podrl identificar que tipo de vilvula es esa. 
Ademls podrl identificar el mltodo usado para unir la tuberfa 
con la vilvula, Finalmente, la ilustracifin le dirl si la tuberfa 
es de agua frfa o ealiente. 

En la easilla D 9 las dos fleehas saPSalan la tuberfa que est! 
unida a la vilvula* Observande la ITnea representando a la 
tuberfa* podrl usted deeir si es una tuberfa de agua frfa o 
caliente. 

En la easilla E se i lustra una tuberfa de agua frfa, 
Observe que la Ifnea est! quebrada, o sea guifin seguido de un 
punto. 

En la easilla F 9 todas las vllvulas estln conectadas a 
tuberfas de agua frfa porque las Ifneas a los extremes est Sn 
qtiibradas* o sea guifin seguido de un punto. 

En la easilla G, la ilustracifin de la vilvula con el numero 
1 tiene una tuberfa de agua frfa proque el guifin estl seguido 
da un punto, Recuerde que el sfmbolo usado para una tuberfa 
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de agua frfa es guion-punto, gulon-punto, guion-punto (-,-.-.-.) 
La ilustraef 6n #2 no puede representar una tuberfa de agua frfa 
porque tiene un guifin fequido de dos puntos en lugar de uno, 

Ninguna de las vilvulas ilustradas en la casilla H muestran 
vilvulas umdas a tuberfas de agua frfa porque ninguna de ellas 
tiene un guifin seguldo de un solo punto. 

Todas las vilvulas Ilustradas en la casilla I mestran que 
estin unidas a tuberfas de agua frfa porque las Ifneas estfin 
compuestas de un guidn seguido de un solo punto. 

En la casilla J, seleccione todas las vilvulas que ilustran 
que esta'n unidas a tuberfas de agua frfa, Escrlba su respuesta 
en la hoja de papel que se ha provisto junto a la pregunta 17, 
For favor no escrlba en este manual. 

Las respuestas correctas son: A, C» H, I, K, M, y N. 
£Marc6 ud, con un cfrculo A* C, H, I, K> M, y N? Si lo 
hi 20 receibe ud* unpuntaje perfecto, 
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JUESO H 



En la casilla A usted puede ver la ilustracifin de una 
vllvula* Una vllvula se representa por medio de das Tineas 
cruzadas- 

En la casilla observari un tipo de vllvula que est! unida 
o fljada a la tuberfa; note los extrmos de la Ilustracifin. 

A1 observar este sfmbolo de plomerfa en la casilla C podemos 
decir que tipo de vllvula se estS usandc. Tamblen podremos determtnar 
ccmo la tuberfa est! unida a la vllvula y flnalffiinte* podremos 
determlnar si la tuberfa es de agua frfa o call ante, 

En la casilla p* las dos flachas saNaUn la tuberfa que lleva 
a la vllvula. Al observar las Ifneas en los txtremos de la 
llustraoifin, podrenos determlnar si reprtsehtan tuberfas de agua 
frfa o callente, 

En la casilla E una tuberfa de agua call ante se 1 lustra por 
una Ifnea quebrada hicha de un gulfin (-) segulda por dos puntos (..)- 

En la casilla F* todas las vllvulas estln unidas a tuberfas 
de agua callente porque las Ifneas rspresentando tuberfas estfn 
formadas de un gulfin seguldo de dos puntos 

En la casilla 8 k la vllvula llustrada en el #1 tiene una 
tuberfa de agua callente porque tiene un gulfin seguldo de dos 
puntos. Recuerde usted que el sfmbolo para la tuberfa de agua 
callenti es guifin-punto-punto* guifin-punto-punto (*..-..-..)• 




La 1lustrae16n #2 por To tartto no muestra una tuberfa de 
agua calf ante en esa vllvula porque tlene un guion seguido de 
un solo punto en lugar de dbs. 

Ninguna de las vilvulas llustradas en la easllla H son de 
agua callente porque ninguna de las 1 fneas astan forffiadas por un 
guiSn seguido de dos puntds* 

In la ilustraci6n I todas las Ifneas que 1 levari a las vjlvulas 
son de agua caliente porque las Ifneas estin compuestas de un guifin 
seguido de dos puntos. 

En la easllla J* seleccion© las vilvulas que estSn unidas a 
tuberfas de agua caliente, Escriba su raspuesta en la hoja de 
papel provista junto a la pregunta #8* Per favor no escriba en 
este manual * 

Debe. ud. haber mareado l s D> I, F s G f J, L, y 0, iMarc6 ud* 
con un cfrculo B s D, E, F f G t J* L» y 0? Si lo hizo recibe 
ud, un puntaje perfecto. 
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APPENDIX 0 



Discrimination Coefficients for Tests 
on Plumbing Symbols 



Valve Test (Single Component Questions) 
English Version 

Valve Test (Multiple Component Questions) 
English Version 

Valve Test (Single Component Questions) 
Spanish Version 

Valve Test (Multiple Component Questions) 
Spanish Version 
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Valve Test (Single Component Questions} 
English Version 



Discrimination Coefficients by Question Number 



Question 

Number Coefficient 

1 0.500 

2 1.000 

3 0.500 

4 1.000 

5 1.000 

6 0.500 

7 -0.500 

8 0.500 

9 0.500 

10 1.000 

11 0.500 

12 0.000 

13 1.000 

14 1.000 

15 1.000 

16 0.500 

17 0.500 

18 1.000 

19 0.500 

20 1.000 

21 0.500 

22 1.000 

23 0.500 

24 0.500 

25 1.000 

26 0.500 

27 1.000 

28 0,000 

29 0.000 

30 1.000 

31 0.500 

32 1.000 

33 0.500 

34 1.000 

35 1.000 

36 0.500 

37 0.500 

38 0,500 

39 1.000 
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0.000 



Valve Test (Multiple Component Questions) 
English Version 



Discrimination Coefficients by Question Number 



Question 

Number Coefficient 



1 




0.667 


2 




0.000 


3 




1.000 


4 




0.667 


5 




0.667 


6 




0.667 


7 




0.333 


8 




-0.333 


9 




0.667 


10 




1.000 


11 




1.000 


12 




0.000 


13 




0.333 


14 




0.333 


IS 




1.000 


16 




0.333 


17 




0.333 


18 




1.000 


19 




0.000 


20 




0.667 


21 




0.000 


22 




0.333 


23 




0.667 


24 




0.333 


25 




0.000 


26 




0.333 


27 




0.333 


28 




0.667 


29 




0.333 


30 




0.000 


31 




0.333 


32 




0.333 


33 




0.000 


34 




0.333 


35 




0.000 


36 




0.333 


37 




0.667 


38 
39 




0.000 

0.333 


40 




0,000 



Valve Test (Single Component Questions) 
Spanish Version 



Discrimination Coefficients by Question Number 
Question 



Number 


Coefficient 


1 


1,000 


2 


0,250 


3 


1.000 


4 


0,750 


S 


0.7E0 


6 


0,750 


7 


0,500 


8 


0,750 


9 


1,000 


10 


1,000 


11 


1,000 


12 


0,750 


13 


0.750 


14 


1,000 


15 


0.750 


16 


0.750 


17 


0.500 


18 


0.750 


19 


0.750 


20 


1.000 


21 


1.000 


22 


0,750 


23 


1.000 


24 


1.000 


25 


0.750 


26 


0.500 


27 


1.000 


28 


1.000 


29 


0.250 


30 


1.000 


31 


1.000 


32 


0.750 


33 


1.000 


34 


0.750 


35 


1.000 


31 


1,000 


37 


1.000 


38 


1.000 


39 


0.750 



Valve Ttst (Multiple Component Questions) 
Spanish Version 



Discrimination Coefficients by Question Number 
Question 



Number 


Coefficient 


1 


0,200 


2 


0,600 


3 


0.400 


4 


0,300 


5 


0,800 


6 


0.8Q0 


7 


0,400 


8 


0,800 


9 


1,000 


10 


0,800 


11 


0.600 


12 


0.600 


13 


0.600 


14 


0.400 


15 


0.600 


16 


1,000 


17 


0.600 


18 


0.600 


19 


1.000 


20 


0.800 


21 


1.000 


22 


0,600 


23 


0.800 


24 


1.000 


25 


0.800 


26 


0.000 


27 


0,800 


28 


0.600 


29 


0,800 


30 


0,800 


31 


1.000 


32 


1.000 


33 


1.000 


34 


0,800 


35 


0,800 


36 


1,000 


37 


1,000 


38 


0.600 


39 


221 °- 800 


40 


"* 0,800 


41 


1,000 


42 


0.800 
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